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‘AGENDA ;FOR THE MEETING OF THE ADVISORY BOARD U#

" THE IMPERIAL COUNCIL OF AGRICULTURAL RESEAHKCH

+ HELD AT NEW DELH]I FROM THE 25t TO 29rm JANUARY
-1932. -

1. Decisions of the Governing Body on the recommendations of the
Advisory Board' in:June 1931.

2. (a¢) Promdtion ‘of scientifie researeh in ‘'the Empire. Proposal
from the Empire Marketing Board.

(b) - Praposals from:tbe Empire Marketing Board, London, in regard
to further research in insecl;ioides and fungicides.. :

3. The mvestlgatlon of Indian fish poisons and bther Indian ‘forest
products. for their insecticidal properties.

4. Applieation from the Government of Madras ‘for a grant of
Rs, 49:930° sptedd over 4 peviod’ of five yeurs for the extenmon of werk on
armmal nutrition in the Madras Presidency.

| 5. "Four‘schemes from the Indian Instithte of ‘Science, Bangalore——

" A. Scheme for the preparation of cheap synthetic manure, from
town refuse and waste materials.

B bchpme fox- the contmua.hon of .studies in . electro—culture.

C. Scheme for the extension of sewage-farm investigations with
special reference to. Papaya and Plantain cultivation.

D. Scheme for the extension of work on ‘‘ quality’” in cmps.

6. Scheme for the developwmnént of methodology ‘in rural research sub-

.mitted by the Vishwa Bharatl Instltute of Bural Reconstructmn, . Srini-
‘ketan, )

V? Apphcatmn from Lt ~Col R. N. Choora of the School 'of Tropi-
.cal Medieine, Calcutta, for a grant for research in systematic eollection
of medicinal plants and study of food poisons in Inqla. '

8. Report of the Hemp Marketing, Enquiry Officer.

'9. Facilities, for advanced study and' reqearch in agrieultura] science
and’ cognate pure sciences in the United Kingdom,

= 20, Proceedings of: the F‘ourth Meeting af the Sugar Comnnttee held
m Deeember-193L. - 5

AL Sa)eme for an economie, enquiry -into. the cost. of sugamane pro-
ductmn in the United Provindes, North Bihar, Bomba.y, the Punjab and
Madras Revised proposals for the earrying out of an enquiry inte the
cost of production of sugarcane, cotton and rotation crops:

12. Scheme for research worl.lon ‘the genetics’ of sugarcame mt the
Imperial Cane-Breeding Station, Coimbatore.

13. Application from the Government of His Highness the Maharaja
of Mysore for a grant of Rs. 21,000 spread over a period of five years for
the breeding of thick canes,



14. Scheme: for the establishment of a sugarcane research station in
the Punjab.
15. Application’ from the United Provinces Government for a grant

of Ra. 1,76,810 for investigation into various problems of sugar industry
in the United Provinces.

16. Schemes of research on sugarcane in the Madras Presidency :—

(a) Scheme submitted by the Madras Agricultural Department.
(b) Scheme submitted by Br. A. R. Srinivasa Rao. '

17. Scheme for & research and Testing station for the indigenous
system of gur and sugar manufacture drawn up by the Sngar Techno-
.lO"IBt Imperial Council of Agricultural Research.

18. Sugarcane Insect Pests (including the earriers of Posaxc) scheme
for work at Pusa.

, 19 Report of the third meeting of the Locust Committee—proposals
for future rese

20. Proceedings of the First and Second Meetings of the Indian Oil
Crushing Industry Committee appoiuted by the Imperial Council of Agri-
“eultural Research.

21. Proposals for the establishment of a Bureau of Information and
Statistics and the appointment of Central Committee for oil-seeds,

9, ‘Appli¢ation from the Government of Bengal for the appointment
of a cigar curing and b.lendmg expert for India and specmlly for. Madras,
Bengal and Burma.

:23. Marketing of Agricultural Produce.

24. Scheme for the improvement of castor erop in India submitted by
the Government of H. E. H. the Nizam. (Report of Committee).

'§5 Report of the' Sub-Committee on the scheme for the establishment
of an Agricultural Research Station at Risalewala (near Ityallpur) for
the water requirements of crops.

26. Report of the Fruits Sub-Committee.

.- 27.. Report of the Sub-Committee on the scheme for experimental
work on evolution of machinery for threshing and cleaning wheat in ‘the
Punjab. ‘

¢ 28. Classification of research schemes recommended by the Advisory
Board into classes according to Importance and urgency in' view of.finan-
clal position.

* 29, Appointment of Mr. Kartha for six months to complle statistics
showmo the comparative efficiency of the different feeding scales adopted
in the mihtary dniries and of the eftects of dlsease and. other necessary
factors on dairying efficiency.’

30. Resolutions by Mr. K, Hewlett.



PROCEEDINGS. OF THE MEETING OF THE ADVISORY BOAKD
OF THE IMPERIAL COUNCIL OF AGRICULTURAL RE-
SEARCH HELD AT NEW DELHI ON MONDAY, THE 2518
JANUARY 1932.
l‘he following were present :—

. Diwan Bahadur Sir T.. VIJAYARAGHAVACHARYA, Chairman.

Rao Bahadur D. Ananpa Rao Garu.

Mr, A: D. BraAscHECK. :

Dr. Lesume COLEMAN.

Mr. G. K. DEVADHAR.

Mr. R. 8. FiNnLow.

Dr. M.;0. FoRsTeR.

Dr. N. N. GANGULEE.

X MaJor-General J. D. Gmmu
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Mr. K HEWLETT
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. Mr, NIZAM-UD-DIN Hypre.
. Mr. P. J. Kens.
. Mr. 'T. F. Main.
. Dr. W. McRak.
. Mr. N. C. MEHTA.
. Mr. D. Muune.
. Colonel A. OLVER.
. Mr. T. F. QUuirkE.
. Mr. D. R. Serm.
. Mr. G. T. Tarr.

21. Mr. F. Wagre, : .

Mr. M. S. A. Hypari, Secretary.
The following  attended as Visitors +—
1. Dr. S. P. AGHARKAR.

M¢. MiLER BROWNLIE.
-The Hon’ble MaJOt-General J. W..D. MEcaw.
Mr. R. C.* SrivASTAVA, A '
. Prof. V. SUBRAHMANYAN

* The meeting lasted from 11 a.x. to 1 p.M. and adjéurned till 10-30 A
‘on the 26th January to allow the Sub-Committee on the scheme for the

establishment of an Agricultural Research Station at Risalewala (near
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Lyaﬁpnr) for ‘work on ‘the water requirements of erops to meet in the
afternoon. - '

'2." Decisions of the Governing Body on the recommendations of the
Advisory Board in June 1931. (Subject No. 1 of the Agenda). Ap-
pendiz I).—Noted.

3. The Board cobsidered the four schemes submitted by the Indian
Institdte of Science, Bangslore (Item 5 of the Agenda). :

(3) Item 5 (a). (Appendiz 1I).—8cheme for .the preparation of
cheap synthatic manvre from town refuse and waste materials—Dr. Forster
introduced the scheme which was also explained by Prof. Subrahmanyan
under whose direction the acheme would be ‘conducted at the Indian Insti-
tute. Dr. Coleman while supporting the scheme drew attention to the

° work of Dr. Fowler in this connection and referred to the efforts now
being made by a Committee under his chairmanship to adapt the results
obtained by Dr. Fowler to the disposal of sewage in Mysore City. He
siressed the importance of collaboration in ‘this ‘work 'between the Indian
Institute and the Mysore Committee. The fact that work was being carried
on at two centres so close to one another without one knowing what the other
was doing pointed a moral for the rest of India ; he felt convinced that,
on enquiry, it would be found that a great deal of money was being wasted
in India through lack of co-ordination of scientific work on similar pro-
blems. Dr. Forster and Prof. Subrahmanyan both assured the Board
that there was no idea of ignoring Dr. Fowler’s work—in fact the scheme
of research now proposed was based on the latter’s work. Nor was there
any danger of overlapping, as Dr. Fowler was a member of the Council
of the Institute and would doubtless keep himself in close touch with this
piece of research, if sanctioned. The importance of -collaboration in
scientific effort in India was also stressed by several speakers, notably
Dr. Gangulee, Mr. Milne and Mr. Mehta. The last mentioned referred to
a proposal he had already made to the Council in anothér eonnection that
research programmes of Provincial Departments of Agrieulture should
be collated and circulated by the Council. He also pointed out the im-

ortance of suitable personnel in the conduct of any piece of Tesearch
%iewed from that aspect everything was in favour of this research being
conducted at the Indian Institute, whene a highly trained staff was avail-
able. Mr. Quirke and Mr. Devadhar suggested that the scheme should be
referred back for eliciting information as to what ‘was being done in this
connection in other provinces. v . e

In the result the Board recommended the scheme for sanction.

(i) Item 5 (b). (Appendiz III).—8cheme_ for the continuation of
studies in electro-culture—Dr. Forster in introducing the scheme stated
that the Institute had already spent Rs. 2,000 of its own money on this work
which held out great possibilities for the improvement of agriculture. Dr.
Gangulee doubted whether in the present state of:India’s development
electro-culture was of much praectical importance, an opinion with which
Mr. Sethi agreed. ,Prof, Subrahmanyan replied ' that these studies l[md
already been recoglised by such ‘institutions as the Institute of Brewing
and Rothamsted as being of practical importance, and he was supported
§n his view by Mr. Mchta who referred to the valuable work of Dr.

Nehru in the United Provinces. Dr. Nehru, he said, had demonstrated
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that, for example, treatment of seeds by electricity ersured greater resist-
ance to diseascs ' such seeds ; but he agreed with Professor Agharkar
that, while Dt. Nchru’s results were very important, they required to be
repeated under accurate laboratory conditions: and that the scheme sub-
mitted' by Professor Subrahmanyan was a step in the right direction. Mr.
Mehta added that in- the' United: Ptovinces at any rate eleetricity could: be
made available for agricultural operations to a' considerable extent, as
nearly half of that province could now be served with: power. Colonel
Olver sonnded a note of warning regarding: thie contraction: of the funds.
at the disposal of the Council and the eonsequent necessity of limiting
grants henceforward to schemes of real’ importanee. Dr. Forster replied
that it was difficult to say at the outsct which of several different schemes’
of research would yicld results of greater importance and that in.any case:
the function of this Board was to shroff schemes' of research from the
scientific point of view leaving the question of allocation of funds to- the
Governing Body of the Council.

The Board did not, however, see its way to recommend the scheme
for sanction. ) '

(#14) Item 5 (c). (Appendiz IV).—~Scheme for the extension of sewage-
farm investigations with special refererice to Papeyd end Planiasn enlis-
vatton.—Subject to the proviso that attempts should be made to ascertain
what work, if any,; was being: condlicted! ih: this direetion at centres such
as Myvsore, Nagpur, Poona, ete., whicre there were: sewage farms in exist-
ance, the Board recommended’ the scheme for sanection. Lo

(w) Item 5 (d). (Appendiz V).—Scheme for the extension of work on
‘“‘qualily.** im crops.—Dr. Gangulee and Dr. Coleman referred’ to'the
work of Colonel: MacCarrison. and Mr. Viswanath in this connection and
suggested the need: for eollahoration between the different workers on the
subject. Obtaining from Dr. Forster the assurance that this matter would'
as heretofore continue to be kept in mind and subject to the proviso that
the work. wontld- be restricted. to one definite crop, namely, rice, the Board
recommended the scheme. for. sanction. : ' )

4. Application from Lt.-Col.. B. N.  Chopra of the - School -of Tropie
cal Medicine, Calculta, for a grant for vesearch in systemalio collection of
medicinal plants and study of food poisons in India, (Subject No. 7 of the
Agenda) (Appendiz VI).—The Chairman announeed that.Colonel Chopra

- was unavoidably’ prevented: from attending the meeting. of the-Board . to

explain the scheme, bot invited members all the same to¢ comment npon
it on. the information contained in the papers: circulated already. - Mr..
Mehta said that the problem of the systematic-cultivation of medicinal

" plants was taken up in the United Provinces several years ago and during

the War years cultivators made considerable. profit by the cultivation of
such plants. With the rcturm of normal peace conditions the problem
which was.chiefly an economie one was—how tb get cultivators to grow the
right varieties of medicinal planis ;. and-it was to the economie side. of
the question which he would like Colonel Chopra, whose  scheme-he sup-
ported, to pay paramount importance. Mr. Milne suggested that Colonel
Chopra should get into touch with the Forest as well as with the Agricul-
tural' Departments. Mr. Ware pointed to the need for collaboration of
the Veterinary Departments also in so far as the staudy of food poisons
was concerned. Mr. Blascheck while supporting the scheme was of the
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opinion that the staff proposed was not sufficient to undertake work on
such a broad front as indicated by Colonel Chopra. Speaking from his
experience in the utilisation of minor forest produce, he suggested that
work should he concentrated on a few plants. Dr. Agharkar doubted the
smtablhty of Calcutta for this research as most of the medicinal plants
were Alpine plants and required a temperate or a cold climate for pro-
per culf.lyamon. -In hig opinion the question of working up the cultivation
of medicinal plants in India was largely a question of organisation.
General Megaw who was invited by the Chairman to give his views said
that the scheme was very desirable in itself especially as giving an oppor-
tunity of linking up medical with agricultural and veterinary research.
Nor had he any doubts as to Colonel Chopra’s competence to undertake
the enquiry. In view, however, of his already heavy duties as Professor
and as Director of other research enquiries, he doubted whether Colonet
Chopra would be able to devote adequate attention to this new line of
enquiry. While he had no desire whatever to dissuade the Board from
recommending the present scheme for sanction, he would prefer a more
comprehensive scheme being worked out in eollaboration with the various
interests econcerned, such as the Forest, Agricultural, Botanical and Vete-
rinary Departments. Dr. Coleman informed the Board that in Mysore
the Medical and the Forest Departments were co-operating in this work.,
He was afraid that the ome Botanist provided fory the scheme would not
be able to do much of value and felt that this survey work would have
to be carried out by officers of the local departments, Forest or otherwise.
In Dr. Forster’s opinion the chemical part of the scheme was defective.
One chemist getting as low a pay as Rs. 250 to Re. 350 per month with
two untrained laboratory assistants would not turn ount satisfactory work.
Whatever chemical work Dr. Chopra required to be done would be better
done if he referred it to an Institute where proper facilities for the con-
duet of such work were available, such as the Dehra Dun Forest Research
Institute, the Indian Institute of Science or any University where there
was a good chemical side. General Graham, while paying a tribute to
Colonel Chopra’s eminence as a research worker, referred to the eriticisms
he had made to Mr. Burt on the orli%inal scheme as far back as the middle
of 1930. For example, no proposals for plant growing were included in
this piece of research, nor at that time had there been any immediate co-
ordination of the proposed work with that of the Botanical Survey. He
had then suggested that, if the proposals were better defined and perhaps
parrowed down somewhat, the scheme could be supported prima facie.
Mr. Devadhar supported on the grounds of promotion of indigenous 1n-
dustries and swadeshi enterprise and economy. It would create great
activity in the Forest Departments of various provinces thus checking
considerably the present * drain’ in this direction as stated by Colonel
Chopra in his note on the subject. At this stage the Chairman suggested
that as several members had raised points of enquiry which Colonel Chopra
alone could satisfacforily deal with, the Board might defer consideration
of this scheme till Colonel Chopra could attend and reply to the points

raised. The Board _agreed.
i ' M. S. A. HYDARI,

Secretary.

25th January 1932.
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PROCEEDINGS OF THE MEETING OF THE ADVISORY BUAKD
OF THE IMPERIAL COUNCIL OF AGRICULTURAL Hi-

SEARCH HELD AT NEW DELHI ON TUESDAY, THE 26tu
JANUARY 1932.

The following were present :—

1. Diwan Bahadur Sir T. VIJAYARAGHAVACHARYA, Chairman.
2. Rao Bahadur D. AxaNDA Rao Gaxu.
3. Mr. A. D. BLASCHECK.
4. Dr. LrsLie CoLEMAN.
5. Mr. G. K. DEvVADHAR.
6. Mr. R. 8. Fintow.
7. Dr. M. O. FORSTER,
8. Dr. N. N. GAnGULEB.
9. Major-General J. D. GRAHAM.
10. Mr. K. HewLETT.
11, Mr. Nizam-vp-Din HYDER,
12. Mr, P. J. Kerg.
13. Mr. T. F. Mamy.
14. Dr. W. McRaE.
15. Mr. N. C. MEHTA.
16. Mr. D. MnNE
17. Colonel A, OLVER.
18. Mr. F. J. PLYMEN.
19. Mr. T. F. QUIBKE.
20. Major P. B. RiLEY.
21, Mr. D. R. SETHI,
22. Mr. G. T. Tarr.
23. Mr. F. Wage.
Mr. M. S. A. Hyparl, Secretary.

The following sattended as Visitors —
1. Dr. S. P. AGHARRAR.
2. Mr. R. C. SrivasTava.
3. Professor V. SUBRAHMANYAN.
4. Mr. V. R. TaAMHANE,

The meeting lasted from 10-30 a.m. to' 1-10 p.m., and adjourned tili
10-30 a.m. on the 27th January to allow the Sub-Committee on Fruit
Schemes to meet in the afternoon.

L1ICAR B
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- 2. Scheme for the development of melhodology sn rural research sub-
mitied by the Vishwa Bharati Institute of Rural Reconstruction, Srinike-
tan. (Subject No.'6 of the Agenda). (Appendir VII).—~Mr. Finlow in-
treduced the scheme. Dr, Gangulee suggested tbat in the present depressed
state of the Council’s finances the Advisory Board should recommend that
the Council should bear the cost of one assistant for statistical work leaving
the rest of the expenditure to be borne by the Institute. This would be
a mark of good-will on the part of the Council towards the Institute.
Several members were of opinion that if the Ccuncil gave a grant to
the Institute at all, it should not be of the trifling nature suggested.
Other: members also pointed to the need for some kind of supervision over
the scheme by the economist whom the Council proposed to appoint in
connection with the proposal for an economic enquiry into the cost of
sugarcane cultivation, Mr, Nizam-nd-Din Hyder agreed that this would
be desirable. Dr. Ameer Ali was a very capable young man who had

been trained under him, but the latter would himself appreciate the
guidance of an experienced economist.

In the result the Board agreed to recommend the scheme for sanc-
tion on the following conditions :—

(1) That the Council and the Institute should share in the expen.
diture on a 50 : 50 basis, and

(#) that the work would be under the general supervision of the
Council’s economist when and if such a post was created.

3. Report of the Hemp Marketing Enquiry Officer—(Subject No. 8 of
the Agenda). (Appendiz VIII).—Mr, Milne suggested that a small com-
mittee representative of all the interests concerned should consider the
report, whose publication should in the meantime be deferred. Mesars.
Plymen, Finlow and Mehta were however of the opinion that the report
should be released iramediately for publication, it being mnade clear that
the statements contained in it were not made under the authority of the
Council and that the whole report would be examined by a representative
Committee. Dr. Gangulee suggested that the report should show on its
eover that it was issued under the auspices of the Council. As it was, there
was nothing to differentiate it from any ordinary Government publication.
The report itself he eriticised as not being comprehensive enongh. Mr.
Sabnis, for example, did not deal with the question as to why Russian and
Ttalian hemp was ousting Indian hemp in the European market. Dr.
Forster said that Dr. Gangulee was asking for too mmuch. The report was
not intended to be the final word upon the subject, but rather a starting
point and a basis for further enquiries. He felt sure that it would result
in a good deal of valuahle discussions and was for that reason in favour
of its immediate publication. Mr. Mehta said that Mr. Sabnis was not
an economist, but an agricnlturist, and it was to the agricultural side of
the question that Mr. Sabnis had rightly devoted himself. It would now
be the function of economists to do their share of the enguiry. Mr. Plymen
in supporting Mr. Mehta rcferred to the very great difficulty of extract-
ing information about marketing of hemp from the trade interests con-
cerned and he desired thst Mr. Sabnis’ report should be published as
showing the defects on the agricultural side which may induce the trade
interests concerned to come forward with a statement of marketing diffi-
oulties,
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" In the result the Board agreed that the report should be released for
publication immediately with a notice that the Council aceepted no respon-
sibility for the statements contained therein ; and also that a committee
of about nine members representative of all the interests concerned be
nominated by the Chairman of the Board to examine the report with a
view to recommending such action thereon as the committee may eonsider
necessary. In this connection Mr. Devadhar suggested in the light of
what Mr. Sabnis has stated in his Report on page 37 that one of the nine
members that would go to constitute should be a worker in the co-opera-
tive field as co-operative societies formed for this purpose would enable

the hemp growers to secure the highest possible pecuniary benefit to them-
selves from this trade,

4. Facilities for advanced study and research in agricultural science
and cognate pure sciences in the United Kingdom. (Subject No. 9 of the
Agenda). (Appendiz IX).—The Board had no suggestions to make in
respect of the English volume. Messrs, Hyder, Coleman and Forster on
bebalf of the Nizan’s Government, the Mysore Government and the Indian
Institute of Science, Bangalore, respectively, suggested that in preparing
the Indian volume, information should be asked for from the Hyderabad
and Mysore Departments of Agriculture and from the Indian Ipstitute of
Science. The Chairman noted this suggestion and the Board passed on to
the consideration of the next subject.

5. Proceedings of the fourth meeting of the Sugar Commitiee held in

December 1931 (Subject No. 10 of the Agenda). v (Appendiz X) —These
were noted.

6. Scheme for research work on the genetics of sugarcane at the Im-
perial Cane-Breeding Station, Cotmbatore. (Subject No. 12 of the Agenda).
(Appendiz XI).—-Mr. Srivastava commended the scheme to the favour-
able consideration of the Advisory Board as being both useful and modest
in respect of expenditure., The Board recommended the scheme for same-
tion.

7. Application from the Government of His Highness the Maharaja
of Mysore for a grant of Rs. 21,000 spread ovér a period of five years for
the breeding of thick canes. (Subject No, 13 of the Agenda). (Appendiz
XI11) —Dr. Coleman in introducing the scheme said that Mysore had a
notable record in the matter of research in cane breeding for the cultiva-
tion of which Mysore was climatically well suited. In fact climatic con-
ditions in Mysore were very similar to those in those parts of Java where
the breeding operations of the East Java Sugar Experiment Station are
now being carried onm, viz, the Malang Plateau. The scheme under con-
sideration, if recommended, would afford much needed assistance to Dr.
Badami, the Mysere Economic Botanist, to continue in a more systematic
manner the work which he was already doing on cane as part of his other
-work. In Mysore improved canes had spread over half the total sugar-
cane area and had even been exported outside Mysore. Dr. Coleman
wished it clearly to be understood that they did not in any way desire to
compete with the work of the Imperial Sugarcane Station at Coimbatore
with whom their policy was one of co-operation and not competition. Mr.
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Mam. supported the scheme as being of definite utility to Bombay which was
unsuitable for breeding, They had therefore to depend on Madras and
Mysog'e- and they had alrcady imported several canes including the very
promising H. 19.320 from the latter place. Mr. Devadhar supported the
scheme as it was to help the sugar industry in the Bombay Presidency.

After several other members had spoken in support, the Board re-
commended the scheme for sanction.

8. Scheme for the estobliskment of a sugarcane research station in the
Punjab-—~(Subject No. 14 of the Agenda). (Appendiz XIII)—Dr.
Gangulee enquired as to the nature of work the Sugarcane Specialist
would have to do and also why the proposed salary of Rs. 250—25—500
for him was fixed on a higher scale than in the Mysore scheme. Mr Milne
explained that the Specialist would be in charge of the scheme. His salary
had been fixed after taking into consideration the amount necessary for
attracting a suitable man. Dr. Coleman explained that in Mysore the
general scale of salaries was lower than in British India. The Sugarcane
Specialist in Mysore would be placed under some superior officcr, so that
" a man with less experienée would be sufficient. Dr. Gangulee was however
not satisfied and cxpressed the opinion that both the men in Mysore as
well as in the Punjab should be paid the same salary by the Imperial
Council of Agricultural Research ; if the Punjab Government were un-
able to secure the services of a suitable man at this salary they were at
liberty to pay more from their own budget.

Mr. Main pointed put the necessity for co-ordination between the four
schemes and stated that the reply given by Mr. Burt to the Sugar Com-
mittee  that these schemes were the result of our previous decision to have
a chain of research stations in the main sugarcane belt *’ did not satisfy
him, He considered that there should be co-ordination in selecting the
-type of work which each prowvince should undertake so that there may be
no unneccssary duplication. Mr. Milne considered that it was not possible
to co-ordinate work in this manner, althongh the pooling of results obtain-
¢d was not only feasible but desirable.

Mr. Plymen said that on the small salaries proposed it would be difii-
cult to get snitably qualified staff and that the Punjab Government should
arrange for suitable technical staff from Lyallpur or elsewhere. He also
eonsidered that the problem on the technological side was an all-India one
and there was necessity for co-ordination in respect of this. Mr. Mehta
pointed out that the Sugar Technologist would function as the co-ordinat-
ing agent on the technological side and on the agricultural side the Coim-
batore station would performm the same function, as the testing work at
the proposed research stations would be confined to the Coimbatore
varietits. Dr. Gangulee said that if the work of the research stations
was to be confined tn testing only and there was to be no breeding work,
there was no necessity for the technical and chemical staff provided for
in the schemes and-that all the schemes should therefore be referred back
to the Sugar Committee for reconsideration. Mr. Sethi pointed out that
the North Bihar scheme which had already been sanctioned was also for
providing a purely testing station and the salary of the Specialist for that
station was also Rs. 350. In Northern India it was difficult to get a suit-
able man on a lower salary. Dr. Subrahmanyan considered that unless
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there was co-ordination, there was bound to be duplication’ of work and it
would alse be difficult to compare the work done gt the different stations.
He suggested that there should be some provision for collecting all the in-
formation at one place as was being donc in foreign countries. Mr. Milne
agreed that collaboration was necessary in so far as the collection of data
in’ one place was concerned. Mr. Mehta pointed out that Dr. Subrah-
manyan’s point did not arise as the schemes provided for testing the
Coimbatore seedling canes under local conditions obtaining in different
parts of the country. As regards the standardisation of pay he eon-
sidered that this might be left to the Vice-Chairman, The agricultural
aspect of the work would be definitely under Mr. Venkataraman, who
would be sending out the seedlings. Mr. Plymen said that if these were
to be only testing stations the work should properly be done by the pro-
vincial departments of agriculture. Dr. McRae considered that the
problems were of local importance and should be dealt with by local
scientists. Mr. Milne supported this view but added that the provincial
departments had no spare staff which they could put on this work,

Dr. Gangulee at this stage formally moved the following amendment
which was seconded by Mr. Main.

*‘ Recommended that the three sugarcane schemes for the North of
India covered by items Nos. 14, 15 and 17 of the Agenda be referred back
to the Sugar Committee for co-ordination with special reference to the
definition of problems and allotment of work.”

- Mr. Mehta opposed the amendment saying that Bombay and Bihar
had already reccived grants for exactly similar work and it would be un-
fair to the other proviuces to refuse the grant to them. Mr. Srivastava
pointed out that co-ordination, on which so much stress had been laid,
could be of two kinds—firstly—one central authority prescribing and
controlling the work of the stations in all the technical details, e.g., the
selection of problems and the manner of conducting the researches. He
considered that co-ordination of this kind was not provided for and was
in fact not required. Secondly, co-ordination might be in the sense of
pooling the information available at the different stations. Such co-
ordination was desirable and was provided for by the Imperial Counecil
of Agricultural Research which acted as a clearing house in such matters.
Mr. Finlow emphasised the importance of separating the technological
work from the Punjab scheme. Mr. Sethi supported this view. Rao
Bahadur Ananda Rao considered that, if the main work at this station
was_confined to a testing of seedling canes from Coimbatore, there was no
need for a sugarcamne specialist as a cheaper man could manage
the work. He, however, thought that the scheme need not be
referred back to the Sugar Committee on the score of want of
collaboration. 'What was required, he thought, was to define the kind
of collaboration that was needed. Dr. Agharkar said that testing secdling
canes was an all-India matter but manufacturing of gur was of local
importance and therefore the two should be separated. Dr. McRae how-
ever differed from this view and considered that seed testing was a
strictly local problem. Mr. Srivastava pointed out that the provision
made in the schemes for gur and sugar making was on a very limited
seale and it was not so much for earrying on research in the gur making
industry as to utilise the facilities available for converting the sugarcane
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which was cultivated for experimental purposes into a saleable product.
Mr. Milne supported this.

As. Dr. Gungulee's amendment referred to items Nos. 14, 15 and 17,
the Chairman ruled that it should be taken up after the remaining two
items Nos. 15 and 17, had been discussed.

M. S. A. HYDAR],
Secretary.
26tk January 1932.
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PROCEEDINGS OF THE.MEETING OF THE ADVISORY BOARD
OF THE IMPERIAL COUNCIL OF AGRICULTURAL RE-
SEARCH HELD AT NEW DELHI ON WEDNESDAY, THE 2714

JAN

UARY 1932.

The following were present :—

The
1.
2
3.

. Diwan Bahadur Sir T. VIJAYARAQHAVACHARYA, Chairman.
. Rao Bahadur D. ANaNDA Rao Garv.

Mr. G. D. BLASCHECK.
Dr, LesLm COLEMAN.
Mr. G. K. DEVADHAR.
Mr. R. S. Finvow.,
Dr. M. O. FoRSTER.
Dr. N. N. GANGULEE.

. Major-General J. D, GraBAM,
. Mr. K. HEWLETT,

. Mr. Nizam-uvp-Dixn HyDER.

. Mr. P. J. KErr.

. Mr. T. F, Mamv.

. Dr. W. McRaz.

. Mr. N. C. MenTA.

. Mr. D. MILNE.

. Colonel A. OLVER.

. Mr. F. J. PLYMEN.

19.
20.
21,
22,
23.

Mr. T. F. QUIRKE.

Major P. B. RwEy.

Mr. D. R. Sermm.

Mr. G. T. Tarr.

Mr. F. Wage.

Mr. M. S. A. Hypary, Secretary.
following attended as Visitors +—
Dr. S. P. AGHARKAR.

Mr. R. C. SRIVASTAVA.

Prof. V. SUBRAHMANYAN,

9. Application from the United Provinces Government for a grant of
Rs. 1,76.810 for investigation snto various problems of sugar industry in the
U'nited Provinees. (Subject-No. 15 of the Agenda). (Appendiz XIV)—
Mr. Mehta in introducing the scheme explained that it consisted of three
parts, namely, the Agricultural, Technological and Economie. The Eco-
nomic part had now been absorbed in item No. 11 relating to the scheme
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for ‘econowic’ enquiry into ‘the eost of sugarcane production. The Tech-
nological - part, -according .to Mr. DMehta, was on a very modest scale, s
the nett expenditure involved amounted to only Rs. 4,250. As regards the
Agricultural side it was explained that this was on lines similar to those
of the Punjab scheme, but was on a more modest scale. Mr. Srivastava
referred to the Technological side of the scheme and explained that if
the work was done by the Sugar Technologist under his scheme for a Re-
search and Testihg station, the Research Council would have to bear the
full cost of Rs. 17,000, whereas if the scheme of the United Provinces Gov-
erpment was sanctioned only a quarter of this amount would have to be
paid by the Research Council. Dr. Gangulee considered that this schemc
was subject to the same objections as the Punjab scheme. The scope of
work was not confined to the testing of seedlings only, but extended to
manurisl experiments and to the whole gamut of the questions of sugar-
cane agrienlture. He emphasized that the problems to be studied were
not sufficiently well-defined. On the Technological side the scheme appear-
ed to aim at demonstration work in connection with the use of hydro-
electric power instead of carrying on any fundamental research. Dr.
Agharkar referred to agricultural work deseribed under sub-heading (e),
namely, Physiological and Chemical investigations and considered that
the work was of too wide a nature. Mr, Mehta explained that the Sub-
Committee had not sanctioned this part of the programme and that the
physiological and chemical work had therefore been omitted. Mr, Sethi
referring to the salaries of staff considered the scale of pay to be high.
On the Technological side he recommended that the work should be
transferred to the Sugar Techonolgist. Mr. Devadhar enquired to what
extent was the Co-operative Departmental machinery utilized in the
scheme as mentioned in the paper by the mover and further wanted to know
what kind of help was rendered to the Department of Industries.
Mr. Mehta explained that the Technological work would be under the
Sugar Technologist. The Irrigation Department, United Provinces, would
bear the expenses of making electrie connections and fitting up the machi-
nery. As rezards the staff he stated that.the Economic Botanist to the
United Provinces Government, who was now stationed at Shahjahanpur,
has also to look after the work of the Rice Scheme which was located at a
distance of over 100 miles from Shahjahanpur and it would be diffienlt
for him to give sufficient attention to the sugarcane scheme also.

In reply to Mr. Main’s enquiry if the United Provinces Government
had agreed to take back the plant and. pay 75 per cent. of the cost,
Mr, Mehta stated that this had been agreed to. Dr. Coleman considered
that the scheme was top heavy and suffered from the same defects as tha
Punjab scheme and should therefore be reconsidered. In reply to
Mr. Finlow, Mr. Srivastava explained that the technological work was
not pure demonstration, but consisted of experiments in the adaptation of
hydro-electric power for sugar-making and later on the demonstration of
the plant so perfected. In the end Dr. Gangulée moved his amendment,
which was seconded by Mr. Main, that ** The three sugarcane schemes for
.the North ‘India covered by items Nos. 14, 15 and 17 of the agenda be
referred back to the Sugar Committee for co-ordination with special refer-
_ence to the definition of problems and allotment of work®’.

. . 'The Chairman. ruled thaf_ the Amendment should be_taken up affer
"item No. 17 had been discussed. - ‘
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3. 8cheme for a Rescarch and Testing station for the indigenous sys-
tem of gur and sugar Manufacture. (Subject No. 17 of the Agenda).
(Appendiz XV).—The scheme was introduced by Mr. Srivastava, who
after explaining its main features, emphasized that it was of an all-India
importance as there was great demand all over the country for small scale
plants for sugar and gur making and that if these were not provided,
sugarcane cultivation would receive a severe set back. IHe also added that
the actual nett cost of the scheme was likely to be appreciably emaller
than that stated, as on completion of the work the machinery, buildings
and other material would be disposed of which should result in substan-
tial recoveries. He finally added that the present scheme was intended to
take a comprehensive view of the entire problem of the indigenous industry
and as such deserved the support of the Board.

Mr. Finlow supporting the scheme considered it to be of great im-
portanee as without suitable means for dealing with the sugarcane crop
the cultivation of cane would be seriously affected. Mr. Main agreed in
regard to the importance of the work covered by the scheme, but enquired
as to why it could not be amalgamated with work at Cawnpore for which
the Council had already given a grant. He also stated that as the Sugar
Technologist will not remain at the proposed research station all the time,
the Chemist and Engineer provided in the scheme should be of a better
type. Dr. Coleman stated that the work would be of importance to
Southern India also. Ie expressed the opinion that the work could not be
completed, in five years, so the expected recoveries from the disposal of
plant and building would not materialize. Professor Agharkar referred
to the small amounts provided in the scheme for the equipment and build-
ing for the laboratory. He considered that with a laboratory on such a
small scale, research of a fundamental nature would not be possible. He
also pointed out that instead of the proposed arrangement whereby cane was
to be provided by some farm owner and the produce was to be taken back
by him, it would be more economical if the Shahjahanpur farm (which
would now be financed by the Council) should supply cane free to the
proposed research station, in which case the station may be located at
Shahjahanpur. Rao Bahadur Ananda Rao enquired as to the nature of
work to be done during the off-season when cane crushing is stopped. Mr.
Plymen was of the opinion that it would be more logical to locate in one
place and co-ordinate the four schemes for the United Provinees, e.g., the
Testing Station at Shahjahanpur, the grant given to the Harcourt Butler
Technological Institute and the two schemes covered by items 15 and 17.
(Appendices XIV and XV).

Mr. Srivastava replying to the debate stated that it was not pro-
posed to locate the research station at Cawnpore, because it was not a
centre for sugarcane cultivation. For the small experimental sugar fae-
tory, special arrangements had been made for cultivating a small quantity
of cane in the local Government farm, but the cost of this would be very
high. As regards the objection that the Sugar Technologist would not
remain at the research station, he explained that his presence there all the
time was not essential. It would be sufficient if he visited the station,
say, once a month during the cane season and the necessary reports were
regularly sent to him by the staff there. As regards the likelihood of
completion of the work in five years it was explained that schemes for
grant from the Council were under the rules restricted to a period of not

L1ICAR qQ.
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more than five years, and the present scheme had been framed accord-
“ingly. On the expiry of this period the question of continuance of the
work will fzain be brought before the Council. With regard to Professor
Agharkar’s enquiry as to the equipment and buildings for the laboratory,
it was stated by Mr. Srivastava that elaborate laboratory equipment was
not required, as the laboratory was intended primarily for carrying on
‘¢ Chemical Control Work ’’ of the manufacturing operations and would
therefore be equipped on lines similar to those of the commercial sugar
factory laboratories which did not cost very much more. Where any ex-
" pensive instruments were required, these could be always borrowed from
the Technological Institute and the Department of Agriculture, both of
which were closely co-operating with the Sugar Technologist. With regard
to Rao Bahadur Ananda Rao’s enquiry as to the nature of work to be done
during the off-season, Mr. Srivastava explained that this would consist
essentlally of work supplementary to that in the cane crushing season, e.g.,
tabulation of results, preparation of reports, ete.

Mr. Mekta, further replying to the debate, stated that the Shahjahan-
pur farm could not supply cane free of cost as suggested by Professor
Agharkar as the Research Council would be contributing only part of the
expenses of ruuning the farm, and that the grant would be utilized en-
tirely for the experiments coming under the scope of the scheme. Reply-
ing to Mr. Plymen’s criticism of duplication amongst the four United
Provinces schemes he stated that the experimental factory at the Techno-
logical Institute was meant entirely for work in connection with the
- modern sugar factory industry, whereas the present scheme was for small
scale indigenous sugar and gur making industry. He referred to the use-
fut work which was being done by the Sugar Technologist, who had been
able to give help to a large number of persons in connection with schemes
for modern type of factories as well as for the small indigenous units. Xle
considered that the offer of the Sugar Technologist to undertake fresh
work as contemplated in the scheme wunder consideration should be
accepted and the scheme passed.

After the Vice-Chairman had assured the Board that referring back
would not involve delay in submitting the Sugar Technologist’s scheme
to the Governing Body, Dr. Gangulee finally moved his amendment which
was seconded by Mr. Main, that ‘‘ The three Sugarcane schemes for the
North of India covering items Nos. 14, 15 and 17 of the Agenda (Appendices
XIIIL, XIV and XV) be referred back to the Sugar Committee for co-or-
dination with special reference to the definition of problems and allotment
of work *>. The amendment was carried.

4. Scheme of research onm sugarcane in the Madras Presidency.
Scheme submitied by the Madras Agriculiural Department. [Subject
Vo. 16 (a) of the Agenda). (Appendiz XVI).—Rao Bahadur Ananda Rao

_introduced the scheme. He considered that necessary details were con-
~ tained in the scheme and he was therefore not clear as to why it had been
referred back by the Sugar Committee. Mr. Mehta intervening stated that
" the Sub-Committee appointed by the Sugar Committee for considering the
sugar schemes was unable to follow the details of the Madras scheme and
. had therefore decided that further details should be obtained from the
Madras Government and a revised scheme placed before the Committee,
The Chairman added that it was suggested in the Sugar Committee that
the Vice-Chairman or the Agricultural Expert should meet representatives
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of the Madras Government and explain to them the lines on which the
scheme should be re-drafted.

Dr. Gangulee stated that the Sub-Committee’s report was not suffi-
ciently precise in stating that *‘ they had not sufficient information be-
fore them to come to a definite conclusion on the financial details pre-
sented . He considered that the Madras scheme was as good or as bad
as the United Provinces and Punjab schemes. Dr. Coleman supported
Dr. Gangulee. Dr. Gangulee also added that referring to the list of
grants given to the various provinces, it was observed that Madras had
received inadequate consideration from the Council.

Professor  Agharkar suggested that the techmical side of the scheme
should  be amalgamated with the Sugar Technologist’s scheme. He also
pointed out that according to the Madras Scheme, the Madras Govern-
ment were going to hand over Rs. 14,000 annually to the Research Coun-
cil, whereas the Government of the United Provinces were not willing to
supply cane free of charge from the Shahjahanpur farm,

Dr. Subrahmanyan pointed out that provision had been made in the
scheme for residential buildings, which was contrary to the principle fol-
lowed by the Counecil in giving grants. The Chairman explained that
when the financial details of the scheme were examined all such items
would be serutinized. Dr. Coleman recommended that the scheme be
sent back to the Madras Government for revision and that it should then
be placed before the Sugar Committee, after which it should be referred

_back to the Advisory Board. He particularly desired the Sugar Com-
mittee to be informed that their attitude towards this scheme was to be
deprecated as the scheme was considered to be as good as the other two
provincial schemes. Dr. Gangulee moved and Mr. Plymen seconded that
‘‘ the Board supports the Madras scheme subjeet to financial and technieal
details heing presented to the Sugar Committee and that it may be refer-
red to'the Governing Body ’’. The resolution was rejected by a majority
of one vote by the Board which decided unanimously that the scheme
after revision by the Madras Government should be re-considered by the
Sugar Committee and should thereafter be referred back to this Board.

5. Scheme of research on sugarcame in the Madras Presidency.
Scheme submitted by Mr. A. R. Srintvasa Rao. [Subject No, 16 (b) of the
Agenda].—The Chairman informed the meeting that this item® may be
postponed as fresh representation had been received from Mr. A, R. Sri-
nivasa Rao which will be placed before the next meeting of the Board.

6. Sugarcane Insect Pests (including the carriers of Mosaic) scheme
for work at Pusa. (Subject No, 18 of the Agenda). (Appendiz XVII).—
Dr. McRae in introducing the subject stated that the work comprised
under this scheme was of an important nature and he moved that the de-

cision of the Sugar Committee be reversed. Mr. Hewlett seconded the
motion,

Professor Gangulee enquired if any entomological work on sugar-
cance had heen done at Pusa. Dr. McRae gave details of the work done
and explained that if the present scheme was sanctioned, it will become
possible to carry on more definite and intensive work. Dr. Coleman was

*The scheme will be found printed as Appendix XTII to the proceedings of
the meeting of the Advisory Board held in June 1931.



16

of tke opinion that the work was of an important nature and should be
done. But as Mr. Fletcher was not in a position to accept alterations,
the Sugar Committee may be asked to go into the matter once more and
get a more modest scheme prepared. This was however objected to as
beyond the scope of the Sugar Committee. Mr. Milne suggested that the
work may be done on lines similar to those adopted by the Indian Central
Cotton Committee by selecting scholars to work in those localities where

the pests occur and to set up a co-ordinating committee for controlling
the work of the scholars,

The Committee then adjourned for the day.

R. C. SRIVASTAVA,.
7th January 1932. for Secrelary.
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PROCEEDINGS OF THE MEETING OF THHE ADVISORY BOARD
OF THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH
HELD AT NEW DELHI ON THURSDAY, THE 28t JANUARY
1932,

The following were present :—
1. Diwan Bahadur Sir T. ViJAYARAGHIAVACHARYA, Chairman.
2. Rao Bahadur D. Ananpa Rao Garr.
3. Dr. LrsLiE COLEMAN,
4. Mr. G. K. DEVADHAR.
3. Mr. R. S. FinLow,
6. Dr. M. O. FORSTER.
7. Dr. N. N. GANGULEE.
8. Mr. K. HEwLETT.
9. Mr. NizamM-up-Din HYDER.
10. Mr. P. J. KEre.
11. Mr. T. F. Main.
" 12. Dr. W. McRaE.
13. Mr. N. C. MEnra.
14. Mr. D. MLNE.
15. Col. A. OLVER.
16. Nr. F. J. PLYMEN.
17. Mr. T. F. QUIRKE.
18. Mr. D. R. SETAaL
19. Mr. G. T. TAarr.
20. Mr. F. Ware.
Mr. M. S. A. Hypari, Secretary.
The following attended as visitors :—
1. Dr. S. P. AGHARKAR.
Mr. F. J. WarTH.
Mr. It. C. SRIVASTAVA.
Prof. V. SUBRAEHMANYAN.
Mr. V. A. TAMHANE. °
6. Dr. L. K. Hyper (in the afternoon).

The-meetine lasted from 10-30 a.m. to 545 P.M. with an interval for
lunch from 1245 p.M. to 3 P.M.

9. Sugarcane Insect Pests (including the carriers of Mosaic) scheme
for work at Pusa (Subject No. 18 of the Agenda). (Appendiz XVIl)—
Dr. Gangulee considered the scheme too expensive and was against the ex-
penditare being incurred. Mr. Finlow said that if the Board rejected the

SN
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scheme it should at least add a rider that it recognised the importance of
the borer so that perhaps another scheme more acceptable to the Board
could be submitted in due course. Mr. Milne suggested that a Committee
of Entomologists and Mycologists should be created to deal with this
wide flung problem. Under the direction of such a committee a scheme for
research should be framed which would then be submitted to the Council.
In his opinion research scholars posted in areas where the diseases choseun
for investigation are prevalent and working under the local entomologist
wyuld probably meet the needs of the case. If accepted, the scheme
would be carried out under the direction of a small standing sub-commit-
tee which would act in conecert with the Council’s Sugar Committee. Dr.
Subrahmanyan agreeing with Dr. Gangulee said that the rates of
pay proposed were too high. The Council could get well qualified workers
for Rs. 350—550 for the first post, Rs. 200 to 300 for the second and
Rs. 120 to 220 for the third. Dr. Agharkar said that, in his opinion, an
investigation was necessary but that the agency was not suitable in that
it was too costly. He favoured Mr. Milne’s idea. He also suggested that
on such a eommittee the co-operation of the Forest Entomologist and the
Zoological Entomologist should be obtained. In the result the Board re-
Jjecterl the scheme proposed by Mr. Fletcher and recommended Mr. Milne’s
rFroposal for the initiation of future research into the Insect Pests of
sugarcane to the favourable consideration of the Governing Body.

4. Beport of the Locust Committee : proposals for future research
(Subject No. 19 of the Agenda). (Appendiz XVIII)—The Board re-
commended the report of the Committee to the Governing Body.

5. Proceedings of the First and Second Meetings of the Indian Oil
Crushing Industry Committee appointed by the Imperial Council of Agri-
cultural Research (Subject No. 20 of the Agenda). (Appendiz XIX).—
This was for the information of the Board. Noted.

6. Proposal for the establishment of a Bureau of Information and
Statistics and the appointment of Ceniral Comniittee for oil seeds (Sub-
ject No. 21 of the Agenda). (Appendiz XX)—Dr. Gangulee supported
the proposal. Mr. Srivastava suggested in modification of the scheme that
until a Technical Secretary was appointed there should be employed only
a very small clerieal staff which eould work under the direction of the
. Agricultural Expert to the Council. The work of the proposed Bureau
of Statistics required the services of a Technical Secretary. Dr. Subrah-
manyan supported Mr. Srivastava and recommended that, in the interests
of economy, the number of the Committee should be reduced from 16 to
say 7. Mr. Devadhar asked why the Oil-Seeds Trade should not pay 2
cess from the proceeds of which the expenditure of the Bureau could be
met. The Chairman replied that the intention of the Committee was that
the Couneil should finance the Bureau in its initial stages. If the Burean
proved a sneeess. the Trade would be asked to agree to a cess as had
happened in the case of the Indian Central Cotton Committee. Mr. Deva-
dhar further enquired why the Committee had been called ** Central’’
The Chairman replied that for the present all that they meant by this
*word was that the Committee would be an all-India one. Later, possibly,
Provineial Committees like the Provincial Cotton Committees would be
started: Mrt. Mehta, in opposing the scheme, said that the Committee had
completely ignored the statistical aspect of the problem. India, as shown
by the figures published by the League of Nations Bureau of Statisties,
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bad not only no monopoly in oil-seeds but that actually places like the
Argentine were her competitors even in the Indian market. The expert
cess was therefore entirely impracticable. What the Oil-Seeds Trade re-
quired was not the statistical information which they already possessed
and for which they could make enquiries from the Director-General of
Commercial Intelligence or refer to the publications of the League cf
Natious but technological assistance. There was no point in stationing a
Technologist at Delhi. He must be stationed at some important centre
of the Oil-seeds trade. The Oil Technologist attached to the Harcourt
Butler Technoelogical Institute at Cawnpore had, for example, been of im-
mense benefit to the Trade. Dr. Forster and Dr. Gangulee strongly sup-
ported Mr. Mehta. At this stage the Chairman suggested that, as the
general sense of the Board seemed to be against the proposal, it might be
as well to refer the discussion on it to the Qil Seeds Committee for remarks
before the proposal was finally rejected. The Board agreed.

7. Application from the Government of Bengal for the appointment
of a cigar curing and blending expert for India and specially for Madras,
EBengal and Burma (Subject No. 22 of the Agenda). (Appendiz XXI).—
Messrs. Finlow and Milne introduced the scheme. The problem, in so
far as Bengal was concerned, was according to Mr. Finlow one of curing.
The cultivator did not now need to be taught the best methods of eulti-
vation ; that the Agricultural Department had done and was doing and
the cultivator was already an expert in it. Nor was it a marketing problem
because the bigger firms were only too eager to buy up leaf suitable for
cigar manufacture. For example, whereas last ycar there were only 200
acros under improved cigar tobacco this year the acreage had gone up to
500 and there was no reason why it should not go up to 10,000 in Bengal.
Considering that the returns to the cultivator on these 500 acres amounted
to as much as Rs. 5 lakhs it was clear that a greatly increased acreage
under improved cigar tobacco would be highly profitable to the cultiva-
tor. Dr. Coleman, in supporting the scheme, entered a word of warning
against making the cultivator too dependent on supplying the big firms.
In the matter of cigarette tobacco it had happened that cultivators had
grown improved strains of tobacco suitable for cigarett¢ manufacture on
the encouragement of big firms who had later for one reason or another
‘found themselves unable to buy the produce. The result was that the
cultivators had been left with tobacco which was useful for no other pur-
pose thin for the manufacture of cigarettes. Dr. Gangulee said that the
problem before them was a commercial one which should be financed by the
industrialist. Mr. Mehta strongly opposed the scheme ; he took the
Board through its various details of the scheme and showed how, in his
opinion, it was not a scheme of research but of demonstration. Quoting
from Mr. Finlow’s letter he stated that for the first year the officer would
be chicfly occupied in a preliminary survey and then draw up a programme,
A survey, in his opinion, was entirely superfluous as the tobacco trade.
already vossessed all the information which such a survey would elicit.
Nor, as far as he could see, was any provision made for. the conduct of
research, Under the non-recurring items provision had been made for -
office furniture and for one curing shed in each of the three provincea.
He did not see much use for euring sheds without any other equipment for
the conduct of rescarch. The staff also was top heavy. Provision had been
made for a very expensive officer who would probably not know the language
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and who wonld hardly be in a position to advise the agriculturist. The Mad-
ras scheme, on the other hand, was modest and well conceived and he sup-
ported it. Rao Bahadur Ananda Rao supported the Dengal sclicine and
pleaded that indigenous curing required to be assisted. lle preferred that
both the Dengal and the Madras schemes should be taken together. Mr.
Main suid that where Mr. Mehta had gone wrong was in thinking that
the Bengal scheme was one of demonstration whereas it was really one of
.research. Mr. Sethi supporting the scheme desired an assurance from
Mr. Finlow, which was given, that the services of the Expert would be
available for Bihar and that in case Burma fell out of the scheme Bihar
would be substituted in Burma’s place. Mr. Srivastava, speaking in sup-
port of Mr. Mehta, said that he did not agree with Mr. Main that the
scheme was one of research and he quoted Dr. Keen at the Advisory Ioard
of June 1931 in support of his contention. He also wanted to know who-
ther the provinees concerned were prepared to go half shares with the
Counecil. Mr. Devadhar at this stage enquired of Mr. Finlow of the total
acreage under cultivation for the superior leaf for cigars and the exteut
to which the average tobacco grower is to be profited by the scheme and
whether co-operative effort has been introduced in the matter of the sale of
the produce to enable the cultivator to reap the full benefit of the re.
searches. Dv, Agharkar, in supporting Mr. Mehta, stressed the inadequacy
or rather the total absence of any provision for research. There were
caring sheds et practereae nihil ¥ Dr. Forster also opposed the scheme
as not veing one of agricultural research. It was a manufacturing investi-
gation with no vestige of agricultural rescarch in it. Mr. Finlow, in reply-
ing to the discussion, said that the opponents of the scheme had confused
the problem of curing cigarette tobacco with that of curing cigar tobacco.
There was no advice available in the latter case. Dealing with the question
whether the cost of such an Expert would be a legitimate charge on the
funds of the Council he said that this was in no way different vis-a-vis the
tobacco grower as the Sugar Technologist, whom the Council were finan-
-eing, was vis-a-vis the grower of sugarcane. lle admitted that there was
unfortunately no mention in the scheme as put forward by his Department
-about laboratory equipment but he assured the Board that such equipment
would be provided by the Bengal Department of Agriculture. Answering
the point raised by one of the speakers as to why, if the Curer’s appoint-
nment was not one of demonstration but of research, as high a provision as
‘Rs. 500 per month under travelling allowance was necessary. Mr. Finlow
-said that perhaps the estimate, except for the first year, was excessive.
In the first year the Expert would have to travel in the various provinces
and so the provision under the travelling allowance of Rs. 6,000 was neces-
sary ; for subsequent years however the provision might be reduced.

On a vote being taken the Board recommended the scheme for sane-
tion.

8. Marketing of Agricultural Produce (Subject No. 23 of the Agenda).
(Appendiz X X1I).—This subject was postponed till the next meeting of
the Advisory Board by which time it was hoped that fuller information on
the subject would be available.

9. Scheme for the improvement of castor crop én India submitted by
{he Government of H. E. H. the Nizam. (Report of Committee). (Sub-
ject No. 24 of the Agends). (Appendiz XXIIT)—Mr. Nizam-ud-Din
Eyder, in introducing the scheme, referred to the principles guiding the
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giving of grants by the Council and said that thé Sub-Committee in
allocating the expenditure as between the Nizam’s Government and the
Council had departed from these principles. The Sub-Committee had
recommended that his Government should bear the whole of the non-
recurring expenditure plus half of the recurring expenditure. The Chair-
man admitted that Mr. Hyder’s contention was correct and explained that
the Sub-Committee had been carried away by the flourishing condition
of Hyderabad’s finances into recommending that the Hyderabad Depart-
ment of Agriculture should bear a greater share than was due. Now that
the point had been raised he agreed that, if the scheme was sanctioned,
the Nizam’s Government and the Council should bear the eost of the
scheme on g fifty fifty basis, i.e., if the Hyderabad Government bore the
. whole of the non-reeurring expenditure this should be taken into account
in reducing their liability under recurring expenditure. In the result
the Board recommended the scheme for sanction on the basis of the under-
taking given by the Chairman.

10. Appointment of Mr. Kartha for siz months to compile statistics
showing the comparative efficiency of the different feeding scales adopted
tn the Military Dairies and of the effects of disease and other necessary
factors on dawrying efficiency. (Subject No. 29 of the Agende). (Ap-
pendiz XXIV).—Colonel Olver introduced the scheme which the Board
recommended for sanction.

11. Prumotion of Scientific research in the Empire. Proposal from the
-Empire Marketing Board [Subject No. 2 (a). of the Agendal. (Appendiz
XXV).—Dr. Gangulee endorsed the necessity of co-operation and co-ordina-
ticn in all future programmes of research in the Empire. He also agreed
that periodical meetings of accredited representatives of research organisa-
tions and scientific specialists should be held and that periodical surveys
of the results obtained in particular fields should be undertaken. lle
desired that problems of sheep breeding be included in the list of problems
suggested by the Animal Husbandry Expert, and that problems of alkali
soils, desert locust, breeding of beneficial parasites, fruit cultivation, and
low temperature research be included in the list of the Agricultural Expert,
He was further of opinion that the Empire Marketing Board should help
agricultural research in India. Professor Subrahmanyan pointed-out the
importance of & chain of research stations for Imperial Research. He sug-
gested that the effect of storage on agricultural products, researches on
oilseeds, marketing of agricultural produce, standardisation of methods of
analysis for manures, fertilisers and feeding stuffs be meluded as addltlonal
problems for investigation.

Mr. Milne was generally in favour of the views of the Empu'e Market-
ing Board. He suggested that Punjab was a very suitable place for the
location of an empire irrigation station where problems of water require-
ments of crops including dry farming could be investigated. The Punjab
had a staff of irrigation engineers who could help in the work: He fur-
ther suggested a closer eo-ordination of schemes for plant breeding, e.g.,
cotton breeding. The Empire Marketing Board could also help -in market-
ing products like Indian Hemp, a report regarding which was recently
published by the Imperial ‘Council of Agricultural Research.. Investiga-
tion on containers for fruit, transport of fruit, hard soils, effect of partx-
cular ions on plant growth, cause of fertility, ete., were suggested as addi-
tional problems. It was also suggested that Emplre students may be gent
to India where facilities available for training were admirable.

L1ICAR D
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- Mr. Ware agreed with the proposals in general but wanted more money
ailotted for animal husbandry work. He considered rabies a very import-
ant problem and wanted investigation on it to begin very early. Wool and
animal nutrition were suggested as additional problems, one of the sub-
stations for which could be profitably located in India.

Dr. Agharkar proposed that a small committee may be appointed to
draft a reply on the strength of replies received from members.

The Vice-Chairman said that there was no great hurry in sending a
.reply -to the Empire Marketing Board ; it would be quite sufficient if
members let him have written answers in about a month’s time. On the
busis of these notes he would send a suitable reply to the Empire Marketing
Board, consulting, if necessary, a small committee of members of the
JAdvisory Board to be appointed for the purpose. This suggestion was
-agreed  to. ’

12. Proposals from the Empire Marketing Board, London, tn regard
to further research in insecticides and fungicides. [Subject No. 2 (b)
of the Agendal. (Appendiz XXVI).—The Viee-Chairman read a nole
{Annexure VIII to Appendix XXVI) by the Agricultural Expert on the
-subject and enquired whether members had any objection to the issue of a
.reply on those lines. Dr. Coleman generally supported Mr. Burt, but
wanted questions of the adhesion of fungicides to leaves, and the design
of spraying machines to be further investigated. Dr. Gangulee, Dr. McRae,
Mr. Hewlett and Professor Subrahmanyan agreeing, it was decided to send
a reply to the Empire Marketing Board on the lines of Mr. Burt’s note.

13. The investigation of Indian fish poisons and other Indian forest
products for their insecticidal properties. (Subject No. 3 of the Agenda).
(Appendiz XXVI1I).—Dr. Coleman in introducing the scheme pointed out
that a number of indigenous forest products had been found to have high
insecticidal properties, and eould therefore be investigated regarding their
uge, standardisation, ete. He particularly drew attention to the case of
Derris species oceurring in Malaya and mentioned Pongamie glabra as
oné of a large number of plants which deserved to be further investigated.

. Mr. Plymen supported the scheme as breaking new ground. He re-
marked on the want of interest shown by most persons in indigenous raw
materials for such purposes. Entomologists, for example, always wanted
to use standard methods like Kerosine emulsion which were costly.

Mr. Finléw supported the scheme. Mr. Ware in supporting wanted
inceticides for ectoparasites of sheep and cattle to be investigated. Mr.
Plymen pointed out that soap-nuts can in many eases replace soap as a
spreader for insecticides. Colonel Olver, Mr. Milne and Dr. McRae fur.
ther supported the scheme. DMr. Mehta wanted that the work should be
linked with the work on forest products being carried out at the Forest
Research Institute, Dehra Dun. Dr. Coleman pointed out that the work
should preferably be carried out on the spot. In the end the Board agreed

Y

to recommend the scheme.

: 14, Application from the Government of Madras for a grant of
Rs. 49,930 spread over a period of 5 years for the eztension of work on

Animal Nutrition in the Madras Presidency (Subject No. 4 of the Agenda).

(Appendiz XXVIII).~Rao Bahadur Ananda Rao explained the scheme.

My. Warth was of opinion that Coimbatore was very favourably situated
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for nutrition work. He considered that work on working bullocks at pre-
sent being done at Coimbatore was very valuable and deserved to be ex-
tended. The question of the mineral metabolism of cattle was very im-
portant and Coimbatore had done exeellent work on this. Colonel Olver
heartily supported the scheme. He was of opinion that local problems
should be worked out with local breeds of cattle, He thought that the staff
proposed was inadequate and suggested eoncentration on parts (a) and
. () of the scheme. Collaboration with the Central Nutrition Station was

very necessary. Incidentally he mentioned that there was a chance of the
Central Institute not materialising which would be a disaster. As the
staff proposed was not very highly qualified, local stations should deal with
limited objectives. Mr. Ware was of opinion that the Board shouid
express its opinions freely although the scheme may have been invited by
tbe Governing Body. He considered the Hosur Scheme vague and was of
opinion that no extra staff was needed if no additional animals were goinz
to be purchased. He doubted whether the biochemist at Coimbatore was
right in applying the results based on small animals to large animals. The
work at Coimbatore should preferably be controlled by Hosur.

Dr. Coleman enquired whether there was any necessity for the sub-
station if the Central Institute was not going to materialise. On- being
informed that the Institute will continue to exist, he moved the following
resolution which was carried »—

‘‘ The Advisory Board in endorsing the Madras Scheme for work
on Animal Nutrition, desire to point out the necessity of its
close co-ordination with the work of the central research institu-
tion for Animal Nutrition. In this eonnection they wish to
emphasize the great importance of continuing the work of that
Central Institute.””

The representative from the Punjab supported the scheme.

In replying, Rao Bahadur Ananda Rao said that the results from
small animals were found by experiment to be applicable to large animals.
He explained in answer to Mr. Ware, what was intended to be done at
Iosur with regard to the several items mentioned in the scheme. The
staff proposed was quite efficient for the work to be done by them. The
work will be controlled directly by senior men. The facilities at Hosur
were adequate and co-operation with the Central Institute was complete.

Mr. Warth explained that work at Coimbatore was planned jointly by
Mr. Viswanath and himself and that the experiments were arranged
jointly by them. Mr. Ramiah was trained at Bangalore and was familiar
with his methods. The co-operation between Hosur and Bangalore ‘was
very great as the experiments were often carried out by Bangalore men
on Husur animals,

In the end the Advisory Board agreed to recommend the scheme.

15. Scheme for an economic enquiry tnto the cost of sugarcane pro-,
duction sn the United Provinces, North Bihar, Bombay, the Punjab and
Madras. Revised proposals for the carrying out of an enquiry tnto ihe
cost of production of sugarcene, cotton and rotation crops (Subject No. 11
of the Agenda). (Appendiz XXI1X).—Mr. Mehta in introducing the scheme
pointed -out that it was the result of the Council’s own suggestion. The
subjeet was very fully debated at the last meeting of the Advisory Board.
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He considered it desirable that a small Committee of Economists and Agri-
culturists of not more than 6 members be appointed to control the enquiry
by the Economist. He further desired to have small Provincial Com-
mittees to be associated with the work. Mr. Milne was of opinion that the
programme of the enquiry should be laid down by a committee. To a
question by Mr. Devadhar the Vice-Chairman replied that the figures sup-
plied by the provincial departments to the Indian Central Banking En-
quiry Committee were not very reliable for the purposes of the present
enquiry. Dr. Hyder supported the scheme.

Mr. Mehta suggested that if the scheme is approved it may be circulat-
ed to the Governing Body for sanction so that the trained personnel on the
staff of the United Provinces Economie Burean which was likely to be
abolished soon may be available for purposes of this work. Mr. Milne
endorsed the idea. The Board agreed to the scheme. The Vice-Chairman
was authorised to nominate 2 or 3 persons on the Sub-Committee to lay
down the programme of work. ,

16. Eesolutions by Mr. K. Hewlett (Subject No. 30 of the Agenda). .
(Appendiz XXX).—Mr. Hewlett moved for consideration the following
resolutions, of which he had given notice :—

¢ (¢) That this Board considers the retention of the Animal Hus.
bandry Expert a matter of vital importance for the co-ordi-
nation and direction of research in animal husbandry and
veterinary science.

(#) It recommends that the matter of the retention of the Animal
Husbandry Expert should be re-considered by the Govern-
ment of India.

" (1#8) ‘If his retention is considered impossible in the present finan-
cial circumstances then this Board recommends that the cost
of his appointment be debited to the research grant of this
Council.”’ ] .

Dr. Gangulee raised a point of order and asked for a ruling from the
chair regarding the admissibility of the resolutions, as they did not come
under the jurisdiction of the Advisory Board as determined by Seetion 47
of the constitution. Mr. Hewlett was of opinion that as this was a matter
of scientific importance it came within the purview of the Board’s powers.

After hearing speakers on both sides the Chairman ruled that the
Roard having cast on it the duty of giving advice on scientific questions
could say that without the help of an Animal Husbandry Expert it would
be hampered in tendering its advice on one class of seientific subjects,
namely, Animal Husbandry. It was therefore open to it to discuss
Mr. Hewlett’s resolution.. o ,

Resolutions 1 and 2 were carried.

Mr. Mehta considered that resolution 3 was inadmissible. Dr.
Gangulee supported him.. The Vice-Chairman was of opinion that it was
unwise to pass resolution 3. Mr. Hewlett in the end agreed to withdraw
resolution 3 with the permission of the house which was granted.

Resolution 3 was then withdrawn.

The Board adjourned to 10-30 A.M. on the 29th January 1932.

- 98th January 1932, '
. - - (8d.) S.P. AGHARKAR,
< for Secretary.



- 25

;’ROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD
OF THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH
E}I;;D AT NEW DELHI ON FRIDAY, THE 29TH JANUARY

The following were present —
1. Diwan Bahadur Sir T. VIJAYARACTIAVACHARYA, Chairman.
. Rao Bahadur D. ANANDA RAO GARU.
. Dr. LesLe CoLEMAN,
Mr. G. K. DevADHAR.
Mr. R. 8. FiNvow,
Dr. N. N. GANGULER.
Mr. K, HEWLETT.
Mr. NizamM-up-Din HybER,
Mz, P. J. KErn.
. Mr. T. F. MAIx,
. Dr. W, McRAE,
. Mr. D. MiLNE.
. Colonel A. OLVER,
. Mr. F. J. PLYMEN,
. Mr. T. F. QURKE.
. Mr. G. T. Tarr.
. Mr. F, Wage. -
Mr. M. S. A. Hypary, Secretary.
The following attended as visitors :—
1. Dr. 8. P. AGHARKAR.
2. Mr. F. J. WARTH.

The Board met from 10-30 A.uM. to 12-30 p.m. when it dlspersed having
completed all the items on the Agenda.

2. Report of the Sub-Committee on the scheme for the establishment of
on Agricultural Reseerch. Station at Risalewala (near Lyallpur) for the
water requirements of crops (Subject No. 25 of the Agenda). (Appendiz
XXXI)—Mr. Milne introduced the Report of the Sub-Committee on thig
scheme. Mr. Main supported the scheme, which he considered to be one
of the best which had come up before the Board, particularly in regard ta
its subject matter. He was very glad to find from the Report of the Sub-
Committee that apart from the 100 acres reserved for intensive investiga-
tion as laid out by the scheme, 200 acres would be utilised for adopting the-
results of the Research to the practical conditions under which the
Zamindar and the Irrigation Department had to work so that ecanal water
could in future be used more efficiently and economically. Dr. Gangulre.
. cupported the scheme.- He said that if the present scheme was sanctioned,
{hen this with the Deccan Dry Farming Scheme would mean that the
('ouncil would be spending something hke 8 lakhs on dry farming research.
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Considering the importanee of dry farmring in India, he did not consider
he amount excessive, but he desired that the fullest possible advantage
should be taken of this expenditure and towards this end he suggested —

() that the Punjab, Sind and Deccan should between themselves
collate all the relevant literature (Dr. Gangulee referred io
the work done at the Wellcome Laboratory at Khartoum) re-

- 'gdrding the water requirements of crops, and

(b) a small consultative committee should be set up to supervise the
lay out of the work and there should be comparison of re-
sults. Dr. Agharkar endorsed Dr. Gangulee’s suggestion, but
objected to the Council having to pay a water rate of
Rs. 3,000 per annum. As the scheme would be of benefit to
the Punjab Irrigation Department also, Professor Agharkar
felt that that Department should forego this charge.

In the result the Board recommended the seheme for sanction.

3. Report of the Fruits Sub-Committee, (Subject No. 26 of the
Agenda). (Appendiz XXX11).—Rao Bahadur Ananda Rao, and Messrs.
Main, Finlow and Milne each introduced that part of the report of the
Sub-Committee which concerned their own province. The Chairman then
gave the following figures showing to the Board the extent to which the
Sub-Committee had reduced the expenditure on the various provincial
schemes :— ’

The Madras Scheme had been reduced from Rs. 1,72,000 to Rs, 66,000,

The Bengal Scheme from Rs. 95,000 to Rs. 57,000.

The United Provinces Scheme from Rs. 3,91,000 to Rs. 61,000.

The Punjab Scheme from Rs. 21,000 to Rs. 11,000.
There had been no cut in the Bombay scheme which was a very modest one
costing Rs. 4,000 only. The Assam scheme had not been considered by the
Sub-Committee owing to the absence of any representative from that Pro-
vinee to explain it. Dr. Coleman and Mr. Main said that they had certain
points of eriticism to make on the programme of research proposed in the
United Provinces’ scheme, but did not wish to do so in the ahsence of a
representative from the United Provinees (Mr. Mehta who had been attend-
ing the Board so far had to leave for his province on the 28th evening).
Referring to the Madras scheme Dr. Coleman said that if the Madras Gov-
ernment were unable to provide land for the scheme it might be transferred
10- Mysore ‘where land was available. If, however, Madras was able to
carry .on the scheme,-he had no desire-to submit a separate scheme for
Mysore as in his opinion one fruit scheme for Peninsular India was all the
Couneil would at present be justified in helping to finance.

; "In-the resulf all the provincial schemes were recommended for sanc-
tion except the United Provinces and the Assam schemes which were post-
poned till the next meeting .of the Advisory Board to allow representatives
oi 'thesé provinces. to be present. : e
" 4. Report of the Sub-Committee on the scheme for ezperimental work
on evolution of machinery-for threshing and cleaning wheat in the Punjab.
(Subject No. 27 of the Agenda). (Appendiz XXIII) —The Board was
not very happy about the recommendation of the Sub-Committee that the .
Council should be requested to advertise in India, Europe and America
inviting firms of standing to send out qualified representatives to study the
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subject on the spot and to state what their terms would be for producing
suitable machinery. Mr. Devadhar wanted to know if the Kirloskar
Drothers had been invited in this connection to offer their terms. Mr.
Plymen said that efforts had been made to offer inducement to firms in the
sbape of prizes, but as that procedure had not succeeded, the Sub-Com-
mittee desired to reverse the process by asking firms to state the terms on
which they would take up the proposed investigation. Neither he nor
other members of the Board felt that much would be gained by the Sub-
Committee’s recommendation, but there was no harm in trying. Subject
to the proviso that no commitments would be made without the matter
coming up before the Council, the Board adopted the Report of the Sub-
Committee.

5. Classification of research schemes recommended by the Advisory
Board into classes according to importance and urgency in view of financial
position. (Subject No. 28* of the Agenda).—Colonel Olver stated that
out of about 37 lakhs worth of schemes sanctioned by the Council, as much
as 29.31 lakhs had gone for agricultural schemes and only 7.96 towards
those dealing with animal husbandry. IIe therefore proposed that the two
small animal husbandry schemes, items Nos. 4 and 29, should be given
preference. Professor Gangulee suggested the following order of
priority :—

1. No. 5 (@) of the agenda.

2. No. 29 of the agenda.

3. No. 11 of the agenda.

4. No. 12 of the agenda.

5. No. 13 of the agenda. .

Mr. Milne varied the above as follows :—He would suggest No. 25 first, but
although he felt that animal husbandry schemes should be given a high
place he would like to give the matter further consideration.

Mr. Main suggested that the Secretariat should circulate a list of the
schemes recommended by the Advisory Board at the present meeting to
each member of the Board who would note his own order of priority.
Mr. Coleman supported the proposal and added that in this list should also
Le given the schemes recommended at the last meeting of the Advisory
Board. Each member would draw up his order of priority on the com-
bined list which would be placed before the next meeting of the Advisory
Board. He presumed that a few more schemes would be recommended at
that meeting which would be followed after an interval by a meeting of the
Governing Body. The next meeting of the Advisory Board would there-
fore on the basis of the suggestions received and on the schemes recom-
mended at that meeting draw up an order of priority for the consideration
of the Governing Body.

The Board agreed to this proposal.

6. The meeting of the Board closed with a vote of thanks to the Chair-
man, proposed by Mr. Devadhar.
M. S. A. HYDARI,

Secretary.
NEw DeLnI, it

The 29th January 1932.

*Not printed.
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APPENDIX 1.

Sussect No. 1.

DECISIONS OF THE GOVERNING BODY ON THE RECOMMENDATIONS
‘OF THE ADVISORY BOARD IN JUNE 1931

(1) Application from Dr. K. C. Mehta for a grant of Rs. 3,000 for investiga-
tions on “ physiologic forms” of wheat rusts.—Sanctioned.

(2) Application from Dr. K, C. Mehta for a further grant of Rs. 3,500 in
connection with his schemé of research into the rusts of wheat and barley.—Sanc-

* tioned.

(3) Application from Professor Parija, 1.E.S., Professor of Botany, Raven-
shaw College, Cuttack, for the extension of the present period of his research
work on water hyacinth at Cuttack by one year.—Sanctioned.

(4) Application from the Dacca University for a further gramt of Rs. 1,703
per annum and a capital grant of Rs. 1,038 in connection with the scheme for agri-
cultural research already sanctioned by the Council.

Rs. 1,038 on account of capital grant sanctioned. OQOut of the sum of Rs. 1,703
recurring, a sum of Rs, 768 has been sanctioned : the University will arrange
to meet Rs. 215 from its budget. Sanction for the remaining Rs. 720 on account
of appointment of a laboratory assistant will be obtained at the next meeting of
the Governing Body.

(The remaining recommendations are under consideration).
M. S. A. HYDARI,

Secretary.
The 21st January 1932.

L1ICAR B
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APPENDIX I

Suesecr No. 5 (a).

SCHEME FOR THE PREPARATION OF CHEAP SYNTHETIC MANURE
FROM TOWN REFUSE AND WASTE MATERIALS,

Attention is invited to the attached extract from a letter received from the
Director, Indian Institute of Science, Bangalore, No. 9-C.-2|7075, dated the 31st
July 1931, on the above subject. The original scheme (not prinied) received with
this letter invloved a cost of Rs. 10,920 spread over a period of three years and
included, inter alia, investigations into—

.

(i) the time and method of application of the manure to Jand with and
without addition of artificial .suppleraents, and

(é) demonstration of the method of making the manure at various towns
and agricultural centres.

At the suggestion of the Agricultural Expert to the Council, both the above
items have been omitfed by tbe Director from the revised scheme (enclosure)
which has now been received. The revised scheme involves an expenditure of
Rs. 4,950 spread over a period of two years.

The scheme is submitted for the consideration of the Advisory Board. .

T. VIJAYARAGHAVACHARYA,
Secretary.

New DgLHI;
The 28th December 1931.

Exrract vroM LeETTER No. 9-C.-2|7075, patep THe 3lst Jury 1931, rroM THE
Dmecror, INpiAN INSTITUTE OF SCIENCE, BANGALORE, T0 THE BSECRETARY,
IupeRiaL, COUNCIL OF AGRICULTURAL RBSEARCH, SiMLA.

SUBJECT :—Application for money-grants to continue researches already begun
at the Indian Institute of Science, Bangalore.

I have the honour to inform you that my Council, at its meeting on Monday,
20th July 1931, authorised me to apply, on its behalf, for grants-in-aid of the
following subjects of investigation :—

(1) Preparation of cheap synthetic manure from town refuse and waste
materials. Cost over a period of three years : Rs. 10,920.
* - - L 2 [ ]

2. In support of this application 1 submit herewith detailed statements
(not printed), by Dr. V. Subrahmanyan who, for the past two years, has been
in charge of the biochemistry department at this Institute.

3. From these statements it will be observed that much foundational
work has been already completed at the Institute on subjeet (1}..............
and that the prineipal items of the proposed expenditure from the grants now
sought will be the salarics of the hio-chemists entrusted with the investigations.
Suitably qualified bio-chemists will be available from ameng the post-graduate
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students of the Institute, many of whom have been actually engaged on the pre-
liminary experiments.

4. The bio-chemistry laboratories ai the Indian Institute of Science are fully
equipped for the types of chemical and biologieal work involved, and there is
an ample area of land available on the spot. Thus the inguiries will not entail
much expenditure on apparatus and materials, and will not occasion loss of time
to Dr. Subrahmanyan in snpervising the field experiments.

5. It is not proposed to remunerate Dr. Subralimanyan aithough he is highly
qualified for the work, both by his experiments on tiaese subjects at the Institute,
and frrn his having spent two years at the Agrieultural Experimental Station,
Rothamsted, where he gained the Gold Medal of the Royal Agricultural Society.

ENCLOSURE.

Scheme for the preparation of cheap synthetic manure from town rcf&sa and
waste materials,

I request that the Council of the Institute will be pleased to move the
Imperial Agricultural Research Council to help us with a grant to enable us to
extend our investigation on the preparation of a cheap synthetic manure from
town refuse and waste materials in general.

In most places in India and elsewhere, refuse is disposed of by being either
dumped into pits and allowed to undergo spontaneous desomposition or burnt.
The former method has now been generally recognised to be a slow and wastefnl
process, the final product making a manure of only indifferent value. The major
part of the useful matter is lost in the form of gas. Because of the presence of
large quantities of domestic waste in undecomposed condition, putrefaction sets in
rapidly if proper precautions are not.taken. The refuse heap becomes a breed-
ing place for flies and mosquitoes and a variety of worms and insects which turn
out to be menaces -not only to crops but also to public health in general. The
process of incineration although: useful in certain big towns is, still, a highly
wasteful procegs. Fven under the most favourable conditions the refuse does
not burn properly, but only smokes away, the foul odours arising out of it
geriously endangering the purity of air for miles around. The fuel value of
the refuse, particularly in India, is practically nothing : in fact, large quantities of
combugtible materials like coal and chareosl have to be added to make them'
burn, ' oA

During the years 1922-2%4 some attempts were made by Dr. G. J. Fowler
and his co-workers, in this Institute, to make suitahble eomposts with the loeal
refuse by aerating it with activated sludge under a variety of conditions. The
results, though of eonsidernble academie interest were not so eneouraging as to
warrant extended application of the method.

It has been observed by a number of workers that organic materials like
town refuse prove highly unsatisfactory as manures if their ratios of earbon
to nitrogen exceed that of 10 to 1. If that proportion be not made up by suit-
able additions of nitrogen, {a) the rotting of the manure both in the heap and,
later in the soil, slackens considerably and (b) the organic materials instead of
adding to the fertility of the soil actually lead to its depression by rendering
most of the plant nutrients originally present in the soil unavailable,
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The need for chemical starters to make the proportion of ecarbon to nitrogen
adequate and to supply certain mineral ingredients which most organic materials
are deficient in has been generally recognised.

During recent years Dr. Fowler and his co-workers at Cawnpore have studied:
the suitability of a varietv of waste materials for making organic manures. They
used cow dung, cow’s urine and night soil as mologmnl activators and completed
the fermentation, anaerobieslly, in pits.

Without commenting on the details of the different methods cited above, it
may be stated that for refuse—particularly from towns, which is a heterogeneous
mass confaining a large dmount of resistant cellulosic materials— the use of
chemical or biological starters alone will not be adequate for obtaining a satis-
factory final product. Anaerobic processes of decomposition are (a) often wasteful,
large amounts of liquid and gaseous matter being formed as hye-products and there-
by lost, and (b) liable, except in the hands of experienced scientific workers, to
lead to much putrefaction and thereby become sources of nuisance and danger to
public health,

The objects of the present investigation were to prepare out of town refuse
and waste materials, in general, a cheap but useful manure which will, (a) be
formed, in a short period of time, under aerobie conditions in the presence of
suitable chemical and biological starters, (1) contain all the nitrogenous and
mineral compounds, originally present in or added to it, in readily available
form, (c) help indirectly in rendering rock phbosphates and other resistant
minerals readily available to plant nutrition, (d) be repeatable at all seasons of
the year and under various climatie conditions even at the hands of unskilled
labourers, and -(¢) be clean; hygienic and prove, at no time, a source of danger
to public health. Some of our preliminary investigations having shown that
in the presence of minute quantities of inorganic catalysts like eupric hydfoxide
biological decomposition of organie matter is greatly hastened, we mado a
systematic study of the effect of spraying raw or treated sewage on heaps of
own refuse, specimens of waste vegetation like Lantana Camara after treating
them with minute quantities of insecticides and fungicides like euprie hydrozxide,
bleaching powder, ealeinm cyanamide, ete. The sprayings were earried out
from day to day and the heaps furned over frequently to ensure adequate air
supply.

It was observed that as a result of the trentment with the activators, (a) the
decomposition of the cellulosic matexigls was greatly hastened, (b) the sprayed
sewage lost its fonl odour and the heap developed the pleasant earthy smell
generally associated with well rotted organie manure, (¢) the development of
putrefactive organisms and harmful insects and germination of weed seeds were
greatly checked. The rate of decompusition was not influenced by the previons
treatment of the sewage, raw sewage being just as efficient as the one which had
undergone previous aerobiec or anmrobic decomposition. The rotting of the refuse-
was, however, greatly hastened and the mnnurial value of the compost considerably
enhanced by prevmue addition of lime, nitrogen and phosphate to the refuse.
Among the various activators that were tried, copper bas heen found to be the
cheapest and the 1aost efficient, no more than 20 gms. of commercial eopper sul-
phate and its equivalent of burnt lime being required to treat one ton of
refuse

The synthetxc manure thus prepared contains 0.9—12 per eent. of nitrogen
and about 0.2—0.3. per cent..of availuble phosphoric acid and thus eompares
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faw.)urably\v with ‘the aversge Indian farmyard manure. It ‘decomposes as
rapidly as farmyard manure in. the soil and the minute quantities of activators’
present in it produce no toxic effect on plant life.

Systematic pot and plot trials carried with ragi (Eleucine Coracana) and
Fyrench beans (Phaseolus vulgaris) have shown that, under the loeal soil and
climatic conditions, the manure is distinetly superior to complete ariificials and
slightly so to the average farmyard manure. It is somewhat inferior to dry
activated sludge, but the latter is very much more expensive and its supply is
not equal to the demand.

*'Further experiments have' also shown that the refuse treated with activators,
(a) rots effectively, without any foul odour, if mixed with nightsoil and subse-
quently sprayed with sullage, and (b) each heap can deal with about 300 times its
weight of sewage, without showing any putrefaction, though a very much smaller
quantity is sufficient to bring about biological decomposition.

Experiments have recently been undertaken to determine, (g) the effect of
minute quantities of certain biologically active substances on the decomposition
of cellulosic materials, and (b) residual values of synthetic manures prepared
from town refuse and waste vegetation.

Further work on the subject will include, («) standardisation of the technique
of treatment so that even unskilled workmen ean prepare the synthetic manure
on a big scale from the refuse collecting in large cities and waste vegetation eol-
lecting in considerable quantities in the countryside, (b) extension of the observa-
tions to treatment with trade waste which are rich in plant nutrients but general-
ly difficult to treat by the commoner methods of sewage disposal, and (e) study
of methods of preserving the manure so as to avoid losses of plant nutrients
during storage.

Regarding tho facilities for earrying out the investigation at Bangalore, it
may be mentioned that, (a) the bio-chemical laboratories of the Indian Institute
of Science, Bangalore, are fully equipped for every iype of chemical and biologi-
eal work, (b) there are mearly two hundred acres of available land whereon the
necessary pot and plot trials ecan be carried out, (¢) in addition to the waste
materials colleciing on the Institule estate, there will also be the different types
of refuse articles which accumulate within in the towns of Bangalore and the
Civil and Military Station, Bangalore, for work and also for studying the pro-
blems relating to the sanitary collection of materials prior to treatment, and
(d) we have the advantage of receiving the necessary advice and co-operation of
the municipal and the health officers of the two towns mentioned under (¢).

The expenses connected with the extension of the investigation may be
grouped under the following heads :—(a) apparatus and chemicals for laboratory
work, (b) pots, manures and other field accessories, and (c) salary of a com-
petent special officer who will conduct the researches under the direction of the
Professor of Bio-chemisiry. The expenses relating to (a) and (b), though fairly
heavy, can be met from the departmental grants, but we have no adequate provision
for meeting (c). It is therefore requested that the Agricultural Research Couneil
may be moved to make a grant enabling us to meet the salary of a bio-chemist
who will be on the grade of Assistant (Rs. 175—25—275), with a retiring allow-
anee amounting to 10 per cent. of his total salary, for a period of two years in
the first instance.
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The following is & summarised statement of expenses for which the grant is

ought,—
1st year. 2nd year.

' Ra. Ra,
Salary of Assistant Bio-chemist . . 2100 2400
(Contribution to Retiring Allowance) (10 per 210

240
cent.). :

Total ... 2310 - 2,640
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AFPPENDIX T

Sussect No. 5 (b).

SCHEME FOR THE CONTINUATION OF STUDIES IN ELECTRO-
CULTURE.

Attention is invited to the attached extract (Enclosure I) from a letter re-
ceived from the Director, Indian Institute of Science, Bangalore, No. 9-C.-2{7075,
dated the 31st July 1931, in regard to a grant for continuation of stndies in
clectro-culture. The results of preliminary trials on electro-eulture earried out
in the Institute will be found in the note at Enclosure III.

2. The scheme, which is fully explained in Dr. Subrahmanyan’s letter
(Enclosure II), to the Director of the Institute, involves an expenditure of Rs.
10,920 spread over a period of three years.

The scheme is submitted for the consideration of the Advisory Board.
T. VIJAYARAGHAVACHARYA,
Secretary.
The 2nd-January 1932,

ENCLOSURE 1.

ExﬁAcr FROM LETTER FROM THE DIRECTOR, INDIAN INSTITUTE OF SCIENCE, BANGA-
LORE, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
Smura, No. 9C.-2|7075, patep THE 31sT JULy 1931.

SuBJeor :(—Application for money-grants to continue rescarches already begun
at the Indian Institute of Science, Bangalore.

I have the honour to inform yonu that 10y Council, at its meeting on Monday,
20th July, 1931, autjorised me to appiy, on its bebalf, for grants in aid of the
following subjects of investigation :—

. . . . . . .

(2) Continuation of studies in electro-culture. Cost over a period of three
years : Rs. 10,920.

[ ] L J . L] L ] [ ] L

2, In support of this application I snbmit herewith (Enclosure II) detailed
statements by Dr. V. Subrahmanyan who, for the past two years, has been in
tharge of the biochemistry department at this Institute.

3. Frowm these statements it will be observed that much foundational work
has been already completed at the Institute on subject..(2)..... .y and that the
principal items of the proposed expenditure from the grants now sought will be
the salaries of the biochemists entrusted with the investigations. Suitably qualified
biochemists will he available from among the post-graduate students of the
Institute, many of whom bhave been actnally engaged on the preliminary
experimpents.

" 4. The biochemistry lahoratories at the Indian Institute of Science are fully
equipped for the types of chemical and biological work involved, and there is an
ample area of land available on the spot. Thus the inquiriea will not entail much
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expenditure on apparatus and materials, and not occasion loss of time to
Dr. Subrahmanyan in supervising the field experiments.

5. It is not proposed to remunerate Dr. Subrahmanyan although he is highly
qualified for the work, both by his experiments on these subjects at the Institute,
and from his having spent two years at the Agricultural Experimental Station,
Rothamsted, where he gained the Gold Medal of the Royal Agricultural Society.

ENCLOSURE 11

LETTER FROM PROFESSOR V. SUBRAHMANYAN, TO THE DIRECTOR, INDIAN INSTITUTE
“oF ScrmncE, Bancarors, No. 150/60, parep Tue 29t Juns, 1931

It is proposed to extend our present investigation on electrd-culture and
this note presents the more important details of the scheme that is contem-
plated. It is requested that if the Council of the Institute approve of the
idea, they will be pleased to move the Imperial Agrieultural Research Council to
make a grant towards a part of the expenditure.

The results of investigations earried out in other parts of the world
leave little doubt that, under favourable conditions, electro-culture is a potent
method of increasing the yicld of the soil (vide Studies on Electro-culture, Pt. I,
Appendiz III). It has been reported by a number of workers that, under eare-
fully controlled eonditions, (a) early germination of seed, (b) rapid absorption
of “nutrients from the soil, (¢) enhanced photosynthetic activity, (d) stronger
and healthier plants, (¢) early maturation, and (f) considerably enhanced yields,
may be, obtained.

The more fundamental principles relating to the electrie stimulation of plants
Jhave,, however, so far remained comparatively obscure. Previons work on the’
subject having been confined only to temperate regions, the conditions for the
successful application of the treatment, under iropieal ¢onditions, to indigenous
erops have yet to be investigated. The strength of the necessary electrification
and the time and duration of its application for a variety of crops have also to
Jbe determined. The influence of soil and climatie . conditions and the effect of
manuring on the treated plants have also to be ascertained. These and the
allied subjects are of considerable practical importance. |

There are four recognised systems of electro-culture :—
R u(a") ‘Methods -of seed treatment.
(b) Disehm'ge from a high tension overhead network on the plants. ‘
(c) Treatment with high frequency currents.
(2) ‘Earth currents flowing between two electrodes buried in the ground

‘A part of our investigation on (a) has already been eomp]eted and has led to
ﬁndings which hold: out promise of being applicable to the malting and the brew-
ing industries [Studies on Electro-culture, Pt. IT, Appendix ITI (Not printed)].
Work on (b) has also been already undertaken by us in collaboration with the
Electro-technology Department of this Institute. At the present stage, the ex-
?)enmeqts pa\_re been confined to the use of alternating currenfs, The equipment
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consists of a K. V. A. transformer giving 33,000—22,000 V on the H. T. side, ap-
propriate switches and fuses on the L. T. side, an ammeter, a voltmeter and &
watt-hour meter. These have been hounsed in a hut measuring 10 ft. by 8 £f. by
12 ft. The overhead netting has been put up at the height of 10 fi. from the
ground for purposes of safety. One H. T. terminal has been connected directly
to the net and the other to a plate buried in the ground. The overhead netting-is
of No. 19 copper wire and is carried on H. T. insulators. The plots and pots
under test occupy an area of 60 ft. by 40 ft. : adJouung that is a control area
separated from the experimental portion by a wire net, 12 ft. high to éliminate

the drifting of ions. 'The whole area has been fenced doubly round 8o as to ensure
complete safety.

Vegetation trials have been camed out with (a) ragi (Eleucine Coracana), ()
Cholam (Androsporum sorghum), (¢) tobacco, (d) lucerne, (¢) French beans
(Phaseolus vulgaris), (f) tomato, (9) onions and (h) sesame—with suitable repli-
cations. The following manurinl treatments have also been compared :—(a)
Farm-yard manure, (8) synthetie farm-yard manure prepared in this laboratory,
(¢) activated sludge, (d) complete artificials, and (¢) no manure, as control.
Systematie physiological measurements and chemical analyses of representative
specimens have been carried out at frequent intervals.

The results so far obtained bave shown that (a) under Indian conditions
electroculture treatment ‘is definitely beneficial in the early stages of plant life,
and (b) the response is very much more satisfactory in the case of soils treated
with organie ‘manures than in those treated with artificials.

Further work on the effects of (a) eomposition,-and (b) dosage of orgamn
monures on crop yields has recently been undertaken,

The observations so far made are highly suggestive and hold out possibi-
lities of the application of the treatment to intensive erop production. Further
work along the different lines suggested in our paper entitled ¢ Studies in Electro-
culture, Part I’ should, however, be carried out before the different sysiems of
treatment can be placed on sound practical and economic basis.

The Institute has already borne the cost of the various items of equipment
and has defrayed all the working expenses connected with the earlier- stages of
the investigation,

The stage is now eome for the different mportant aspects of the work to
be taken up by & competent special officer g'lvmg whole-time attention to the
investigation. Since our departmental grant is hardly adequate to meet the
salary of such an officer it is requested that the Institute’s Council will move the
Impens.l Agricultural Research Council to make a grant towards such- expenses.
It is suggested that -one special officer who will be'a eompetent biochemist may be
appointed in the grade of Assistant (Rs. 175—25—275) of this Institute, with’
the usual retiring allowance of 10 per cent.'of the total salary drawn by the officer.
The appointment may, in -the first instance, be for three years and subject to
extension for a further period if the results warrant it.:

No payment is songht for the gnidance of the work nor contribntion towards
the cost of ordinary apparatuses and ehemicals o be used up by the special officer,
It is however requested that a small annual grant of Rs. 1,000 may be made to-
wards the purchase of special accessories like seed treating tronghs, germination
chambers, pots, manures, employment. of extra labour, routine assistanee, efe.,”
which will be required in connection with this investigation.

LIICAR A F
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.The following will be a summarised statement of the grant that is sought in
connection with the proposed investigation on clectro-culture :—

— st year. | 2nd year. | 3rd year.

of one special officer (Assistant in grade 175— 2,100 2,400 2,700
25—275).

+ 10 per cent. Retiring Allowance . 210 - 240 270
Working Expenses .. . . 1,000 1,000 1,000
Total . 3,310 3,640 3,970

ENCLOSURE III
A NOTE ON THE RESULTS OF PRELIMINARY TRIALS ON ELECTRO-CULTURE.

During the Spring and Summer months of 1931, pot trials were earried
out with Ragi, Jawar, French beans, sesame, lucerne, and tobacco, with a view
to determine (a) the nature of the individual plant response to electro-culture
treatment, and (b) the effect of manurial treatment on the development of electro-
cultured plants. The following were the treatmnents :~—(1) the manure (control),
(2) complete artificials, (3) farmyard manure, (4) synthetic organic manure pre-
pared in this laboratory, and (5) activated sludge. Each trial was suitably repli-
cated and for each set of electro-cultured plants an equal number of untreated
plants were maintained as controls,

_The electro-culture treatment consisted in overhead discharge, from a meeting
10 ft. high, at 27,000 V, for two hours a day, immediately before sunrise.

‘Observations with regard to (a) seasonal conditions, and (b) plant physio-
logical data relating to leaf area, shoot height, tillering, ete., were made systema-
tically. Specimens of plants were removed, from, time to time dried and pre-
served for chemical examination. Depending on the nature of the plant the pro-
ducts were removed or the harvests were carried out and the yields were re-
corded. '

It was observed that the electro-cultured seeds germinated more readily in
their respective pots than the eontrols : the treated seedlings also developed more
rapidly, particularly in pots that were manured with activated sludge, fram-yard
manure and synthetic manures, all organic mannres. The effect was only nominal
in the case of the unmanured and artificially manured plants and in fact it was
observed later that those plants did not differ appreciably from the controls : such
plants also tended to get more readily ¢ burnt? at the edges of their leaves (prob-
ably as the result of the high tension discharge) than those raised on organie
manures though the latter were bigger plants and, being nearer the netting,
received a greater portion of the discharge. '

Among the organie manures, the maximam response was shown to treatment
with, activated. eludge which was in a finer state of division and
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contained a pgreater amount of available nitrogen and minerals than the
others. The increased development (as a result of electro-culture treatment
combined with treatment with organic mannres) was well marked in all the cases
but it was most strikingly so in the case of Jawar which outstripped the eorres-
ponding controls (maoured but not electro-cultured) in height by about 1 ft. and
in girth by about an inch. In the corresponding case of ragi, the electro-cultured
plants showed more prolifie tillering than the controls : in that of tomato, the
treated plants were more bushy and bore more fruits than the controls : in the case
of lucerne the electro-cultured plants came to cutting about a fortnight before
the untreated ones.

Quantitative observations were discontinued after the first three months
‘a8 it was observed that there were changes in field intensity at different points
as the result of the varied heights of plants. It is hoped to remedy this defect
when repeating the trials during the next season. o

Fi
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APPENDIX IV.

Sussecr No. 5 (e).

€CHEME FOR THE EXTENSION OF SEWAGE-FARM INVESTIGATIONS,
‘WITH SPECIAL REFERENCE TO PAPAYA AND PLANTAIN CUL-
TIVATION. .

" Attention is invited to the attached extract (Enclosure I) from a letter
Teceived from the Director, Indian Institute of Science, Bangalore, No. 9-C.-2|
7075, dated the 31st July 1931, on tbe above subject. The details relating to
available facilities and nature of animal experiments intended to be carried out
- o test ‘the quality of sewage crops will be found in Enelosure III

. 2 The scheme, which is fully explained in Dr. Subrabmanyan’s letter
(Enclosure ‘II) to the Director of the Institute, involves an expenditure of Rs.
18,340 spread over a period of three years. The scheme is submitted for the
consideration of the Advisory Board.

T. VIJAYARAGHAVACHARYA,

Secretary.
The 2nd January 1932,

ENCLOSURE L

ExTRACT FROM LETTER FROM THE DIRECTOR, INDIAN INSTITUTE OF SCIENCE, BANGA-
LORE, TO THE -SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
SiMrA, No. 9C.-2|7075, patep THE 31sT JULy 1932

SussecT :—Application for money-granis to continue researches already begun
at the Indian Institute of Science, Bangalore.

I have the honour to informn you that my Counecil, at its meeting on Monday,
20th July, 1931, authorised me to apply, on its behalf, for grants-in-aid of the
following subjects of investigation :—

» L] L] [ ] ® [ ] L]

(3) Extension of sewage-farm investigations, with special reference to papaya
and plantain cultivation. Cost over a period of three years : Rs. 18,340.

L L] [ ] [ ] L ] L L ]

2. In smpport of this application I submit herewith (Enclosure II) detailed
statements by Dr. V. Subrahmanyan who, for the past two years, has been in
charge of the biochemistry department at this Institute.

4. From these statements it will be observed that much foundational
work has been already completed at the Institute on subject..(3)...., and that
the principal items of the proposed expenditure from the grants now sought will be
the salaries of the biochemists entrusted with the investigations. Suitably qualified
biochemists will be available from among the postgraduate students of the
Institute, many of whom have been actually engaged on the preliminary
experiments.

4. The biochemistry laboratories at the Indian Institute of Science are fully

equipped for the types of chemical and biological work involved, and there is an
ample area of land available on the spot. Thus the inquiries will not entail much
i
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expenditure on apparatus and materials, and will not oceasion loss of time to
Dr. Subrahmanyan in supervising the field experiments.

_5. It in not proposed to remunerate Dr. Subrahmanyan although he is highly

- qualified for the work, both hy his experiments on these subjects at the Institute,
and from his having spent two years at the Agricultaral Experimental Station,
Kothamsted, where he gained the Gold Medal of the Royal Agricultural Society.

ENCLOSURE 11

Lrrrer rrom Dr. V. SUBRaHMANYAN, T0 THE Dmrcroe, INpIAN INSTITUTE oOF
Scierck, Bancavoke, No. 18330, patep taE 9t JULy 1931.

I request that the Couneil of the Institute will kindly move the Imperial
Council of Agricultnral Research to help us with a grant to enable us to extend
our present investizations on sewage farming.

Laboratory experiments and vegitation trials earried out by us during the
past four years have led to the following important findings :— "

(I) In limited doses (not execeding 40 per cent. saturation) raw or pre-
viously treated sewaze uudergoes ready decomposition in a well
aerated soil. Under the Bangalore conditions, the mineralization
proceeds so rapidly that there is no appreciable increase in organie
matter even after some months of continuous treatment.

(TI) Among the different types of sewage sludges, the one obtained after
intensive bacterial oxidation (activated sludge) decomposes more
readily than the otters and leads to quicker plant growth and better
crop yicld than the others.

(III) Very few crops respond favoumrably to eontinuous treatment with
undiluted sewage. Some murket garden crops show signs of ¢lodg-
ing’ owing to the exeessive amounts of nitrogen present in strong
sewage : others flourish well in the early stages, but either develop
abnormal properties like profuse leafing without flowering or get
readily attacked by a variety of bacterial or fungus or insect pests
in the later stages. )

(IV) Using undiluted sewage effiuent for watering market garden erops,
it was found thay certain vegetables like cabbage, lettuce and beans
are generally favoured while othars like brinjals, lady’s finger and
chillies are invariably not encouraged. Some oropa are favoured
in ecrtain seasons—generally late spring and early summer—but not
in others. Profuse watering with sewage is definitely inimical to all
the crops the roots beginning to rot even after short contact with
stagnant sewage. )

Sewage treated soil requires frequent stirring to provide adequate aeration.
Its texture improves with liming, but many of the erops tend to
¢t Jodge '’ after heavy liming. Prolonged fallowing after removal of
erop is essential to restore normal econditions in the soil.

(V) Raw or previously treated sewage undergoes ready oxidation in the
goil if diluted sufficiently (1 : 3) with water. Vegetation trials with
a variety of grasses, eereals and legumes have shown that eonsistently
favourable response may be expected as a result of treatment with
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" ‘diluted sewage. Liming helps the decomposition of organic matter
but does not appreciably affect plant development, The plants thus
"treated do not require the addition of either nitrogenous or potassie

- fertilizers, but: respond readily f{o treatment with superphosphate.
The enhanced yields thus obtained eorrespond to no less than 100 per
cent., in favourable séaseps, in the ease of grasses and as much as
50 per cent. in the case of cercals, tomatoes and lucerne,

Soils treated with diluted sewage have not so far shown any signs of sick-
ness.. There is, on the other hand, an indication to show that the
. organie, matter of the sewage is completely destroyed in the soil, so

- that it appears that sewage has no residual value as a manure.

Sysfematlc physiological observations have shown that the plants raised on
~diluted sewage function as normally as those raised on any organio
manure. Those growing on undiluted sewage-~whether previously
treated or not—show. abnormal vegetative development and con-
sxderablv depressed reproductive activities,

_(VI) Since the beginning of 1928, a sewage farm has been maintained
. by the Institute to demonstrate the possibilities of raising erops
profitably on sewage. . All the crops raised on the farm have been
kept under observation and among the various items of interest,
it may be mentioned that certain trees like the paspaya and the
plantain flourish better on sewage than many of the market garden
crops themselves : they also require less attention,

:The foregoing observations made by a number of workers of this department
are of eonsiderable practical significance. ‘They show that under earefully con-
.trolled conditions, sewage farming is clean and hygienic and can be run along
profitable business lines. In view of the encouraging nature of the result so far
obtained it is therefore now felt that further study of the subject should be made
by a.special staff devoting wholetime attention to the investigation. In addition
to obtaining more information regarding the various aspects mentioned above,
further work should be done to determine whether—

(a) during land 'treatment of sewage the different plant nutrients are
conserved in the soil or lost by denitrification or otherwise,

(b) the drainage from the sewage treated soil is (1) innocuous and (2)
does not carry away the water soluble nutrients originally present
" in the sewage,

(¢) (1) it is possible to develop a system of sewage farming, under
Indian -conditions which will he clean and hygienic and, at the
same time, profitable,

(2) a farm of that type can be run either by the cities concerned or
requires constant scientific attention with regard to soil eonditions,
composition of drainage and -conditions of crops, and

(d) the erops raised on sewage possess the same quality as those on other
organiec manures or artificial fertilizers. The eooking qualities, the
proportions of the different chemical constituents, essential amino

. acids and vitamins as influenced by the sewage treatment should be
. -determined. The nutritive values of sewage treated crops, as
" determined by animal experiments, should also be assessed.



42

Among the various items mentioned above, the last one is the most important
and requires careful and systematic study. Most Indian villages, and even many
large towns, have no system of sewage disposal. The nightsoil is carted out and
dumped in heaps : the sullage is just allowed to run on land and various crops—'
particularly the market garden ones—raised on it. The vegetables thus raised
are sold to the public as wholesome materials and are consumed by the latter in
considerable quantities. In view of this and the fact that eitizens of such towus.
suffer generally from diseases associated with putrefactive organisms, it would be
of primary importance to determine the extent to which vegetables raised on
sewage become the ° carriers of pathogenic and putrefactive organisms from
sewage, in which, of course, they are all known to be present. For the study of
the above and the allied problems, the laboratories of the Indian Institute of
Science provide almost unparalleled facilities, There are excellent arrange-
ments for the collection and the study of sewage in the raw or treated eondition :
extensive grounds are available for extended pot and plot experiments : the
laboratories are well equipped for chemical and biological studies and for animal
experiments. The chemicals and apparatuses required in connection with the
laboratory studies, though highly expensive, can be provided free by the Institute.
The materials required in connection with the vegetation trials, sech as pots,
manures, seeds are either already available or can be:provided free by the Insti-.
tute. There is however no adequate provision for payment to a competent staff
to carry out the researches. A chemist interested in agriculture and & biochemist
interested in nutrition will be required to conduet investigations along the two
important lines mentioned above. In addition to the laboratory and the field
studies, the officers will have to study, on the spot, the conditions prevailing in
certain ill drained ecities,—particularly those of the East and West Coasts of
South India for the time being—and determine the extent to which the undesir-
able chemical constituents and microfiora of sewage pass into the vegetables raised
in those areas. Systematic nutrition studies may also be carried out with such
erops if further facilities are available.

It is requested that funds may be provided for (@) the salaries and the
retiring allowances of two special officers who will be in the grade of Assistants
(Rs. 175—25—275) in this Institute and (b) the expenses connected with visits
to different areas and collection of samples for investigation. No payment is
sought for the direction of the work by the Professor of Biochemistry of this
Institute.

The following will be a statement of the expenses in connection with this
investigation for which the grant is sought for three years in the first instance :—

—— lst 2nd 3rd
: year. year. year.
Rs. Ra. Ras.
Salaries of two Assistant Biochemists on Rs. 175—25 4,200 4,800 5,400
RetirTnzg-lfl.lowmoea (10 per cent.) of aggregate salary 420 480 540
Travelling expenses and collection of samples - 1,000 750 750
Total e 5,620 6,030 6,690
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" . ENCLOSURR IIL.

Details relating to available facilities and mature of animal experiments intended
to be carried out to test the quality of sewage treated crops.

Facilities for animal experiments in this department include (1) an animal
house, with all the accessories, chiefly for experiments with albinos, (2) a small
rabbit run and. (3) a pigeon shed. Investigation relating to nutrition, standardiza-
tion of drugs, ete,, are .actually being earried out by different workers, with
albinos, pigeons, rabbits and guinea-pigs.

. The animal experiments proposed to be carried out to test the quality of
erops: raised on sewage will include the study of (a) growth rates and (b)
metabolic changes in- some of the animals mentioned above. The crops raised
on sewage 8§ well as those raised on unmanured or otherwise treated soil will be
fed to animals together with the various items of basal diet. The weights of the
individual animals will; be followed from day to day and, wheriever neeessary,
the urine and the faces will be chemically as well as bacteriologically examined.

Tt is not possible, at this stage, to envisage the nature of the other experi-
ments to be carried out with the animals as they would depend on the way in
which the animals, individually and as a whole, will respond to the various treat-
menfs,
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APPENDIX V.
Susyzcr No. 5§ (d).

SCHEME FOR EXTENSION OF WORK ON ¢ QUALITY ’ IN CROPS.

Attention is invited to the attached extract (Enclosure I) from a letter
received from the Direetor, Indian Institute of Scienee, Bangalore, No. 9 C.-2|7075,
dated the 31st July 1931, on the above subjeet. The scheme, which is for two
. years in the first instance and is fully explained in Enclosure IT, involves an ex-
- penditure of Ra. 5,400.

2. The scheme is submitted for the consideration of the Advisory Board.
T. VIJAYARAGHAVACHARYA,
. Secretary.

The 2nd January 1932,

ENCLOSURE L

EXTRACT FROM LETTER FROM THE DimkcroR, InpiaN INSTITUTE OF SOIENCE,
BanGawLore, INDIA, YO0 THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL
REsearcH, Simra, No. 9C.-2]7075, patep TES 3lsr Juny 1931,

SuRJEOT —Application for money-grants to continue researches already begum at
the Indian Institute of Science, Bangalore.

I have the honour to inform you that my Council, at its meeting on Monday,
20th July 1931, authorised me to apply, on its behalf, for grants-in-aid of the
following subjects of investigation :— '

(4) Extension of work on ‘quality’ in crops. Cost over a period of two
years : Ra 5,400.

2. In support of this application I submit herewith detailed statements
(Enclosure II) by Dr. V. Subrahmanyan who, for the past two years, has been
in charge of the biochemistry department at this Institute.

3. From these statements it will be observed that...........ccocvvuaenn the
principal items of the proposed expenditure from the grants now sought will be
the salaries of the biochemists entrnsted with the investigations. Suitably
qualified biochemists will be available from among the post-graduate students of
the Institute, many of whom have been actually engaged on the preliminary ex-
periments.

4. The biochemistry laboratories at the Indian Institute of Seience are fully
equipped for the types of chemical and biological work involved, and there is an
ample area of land available on the spot. Thus the inquiries will not entail mueh
expenditure on apparatus and materials, and will not oceasion loss of time to Dr.
Subrahmanyan in supervising the field experiments.

5. It is not proposed to remunerate Dr. Snbrahmanyan althongh he is highly
qualified for the work, both by his experiments on these subjects at the Institute,
and from his having spent two years at the Agricultural Experimental Station,
Rothamsted, where he gained the Gold Medal of the Royal Agricultural Soeiety.

LITCAR , e
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ENCLOSURE 1L

Lerrer ¥roM ProFEsso V. ‘SueramMaNyaN, DepapTmeNT oF BiocEmausrey,

70 THE DmEcToR, INDIAN INSTITUTE OF SCIENCE, Baneawors, No, 225|30,
DATED THE 19TH Jury 1931

I request that you will kindly move the Couneil of the Institute to approash
the Imperial Council of Agricultural Research for a grant to enable us to
extend our investigation.on ‘quality’ in crops.

Until recent years, quality in erops was considered to be a vague entity
determined to .a greater extent by individual taste rather than by any ‘particular
difference in chemical composition. With the recent discoveries in the fleld
of nutrition, and in technical operations like malting, brewing and bread-
anaking, .it has come to be realized that the apparently negligible differences in
composition caused by soil conditions, manuring, variety of seed, ete., to agri-
cultural crops are highly important in assessing either the nutritive values of
food materials prepared out of them or their suitability for various technical
operations.

The following are some instances to show the importance of quality as
distinet from quantity as represented by total yields of erops :~—(1) The nitrogen
content of the grain is an essential factor in the assessment of the milling
quality of wheat and the malting quality of barley. In the former, a high
content of nitrogen is essential to attain the desired strength, while, in the
latter, a low content of nitrogen is associated with high malting quality.
(2) Heavy manuring increases the yield of tubers like potato and mangold
wurzel, but the erops thns obtained eontain more of water and partially assimilated
salts than those raised on unmanured soil and in consequence poseess less of (a)
keeping quality and (b) feeding value than the latter, and (3) grain and market
garden ecrops raised on certain artificial fertilizers possess about the same chemical
composition as those raised on organic manures, but are poorer in vitamins and
essential amino acids than the latter.

Although the yield of erop is of primary interest to the farmer, yet the
quality of the produet iz of fundamental importance to the econsumer. This
would - apply particularly to a country like India where defective nutrition is so
commonly prevalent. The importance of an investigation on quality, in its
various aspects, can, therefore, be hardly over-estimated.

Recent investigations carried out in this department have shown that the
malting quality of barley can be considerably improved by electrical treatment.
Further work along that and allied lines have already been undertaken and promise
to be fruitful.* ’

With a view to obtain an idea of the nature of quality in rice, the staple
fond of hundreds of millions in India and the East in general, a cystematic
investigation ‘was undertaken, in this department, in the beginning of 1928, in
eollaboration with the Paddy Specialist to the Government of Madras. Among
the various aspects of the problem proposed to be studied, the following were
some of the more important ones :—

1. The influence of season, soil conditions and manuring on the chemical
composition and nutritive value of rice—Over 100 specimens of paddy, including
all the well-known varieties, grown in different parts of India were examined
for their physieal attributes, certain chemical constituents and ealorific valnes.
Farther chemical examination and date from field observations are needed to
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finish the in‘vesﬁgution. It is expected that the completed study will supply some

valuable information relating to the abovementioned aspects of the problem.
{

2. The effect of breeding for increased yicld on the nutritive value and sus-
taining power of the gruin.—This aspegt of the study was, at the outset, intended
to be with special: referecnce to certain peculiar observations made by the Paddy
Speeialist to the Government of Madras with regard to eertain new strains of
paddy that were recently- introduced in Godavari delta. The new ‘(Aduturai)
strains readily adapted themselves to the loeal conditions and gave increased
yields amounting to about 15 per cent, but the ryots particularly the poerer
ones soon gave up. raising them because the grains obtained from them did not
possess sufficient sustaining power. Whereas two meals of rice per day from the
old Godavari strains were: sufficicnt to sustain an average man, even three of rice
from the new strains  were bardly sufficient! The above observation would
mean that although the new strain of paddy gives 15 per cent. more yield than
the old one, it is actnally 30 per cent. less efficient than the latter; thereby sug-
gesting that there is some fundamental difference between the compositions of the
two grains

The oalorific values of paddy from the two abovementioned strains as also
the ones from,the parent strains of the new one have not revealed any striking
differences The difference obviously lies in. the chemical nature of the constituents
of the two grains and further study has to be carried out to determine: the
character and proportion of the starches and the proteins of the two varieties
of rice,

3. Duration of growth in relation 8o composition and quality of rice—In,
the ease of the commoner varieties of paddy, the period of lapsing between the
germination of the sced and the harvesting of the grain varies from abhout 90
days to over 280 days. The ryot chooses the short period crop in preference to
the long period one in anticipation of either (a) irrigation facilities for two
or more crops in a season or (b) unfavourable climatic econditions which might
destroy & long-standing crop.

Since the observations of Rosenheim and Kajivra have shown that the rice
protein though present in relatively small quantities, possesses a high nutritive
value, some experiments were carried out to determine whether the duration of
growth made any difference with regard to the protein contents of the grain.
The observations showed that such was in fact the ease : the grain from the
short- period: crop developed only a nominal fringe- of aleurone layer, while that
from the long period one had a very much thicker layer : the nitrogen content
of the former was about’ 0.3 per cent. representing about 2 per cent. of protein
while that of the latter was over 0.9 per eent. representing about 6 per cent. by
weight of that essential food constituent. It would appear, from the ahove, that

although, the farmer. loses in total yield by. raising- a; long - petiod ecrop he gains
eonsiderably in quality.

The foregoing observations are highly suggestive and deserve to be followed
up. by, further systematie study. ’

Effect of storage and parboiling on the nuiritive value of rice—It is well-
known that rice. prepared by husking recently harvested paddy (a) cooks rapidly
to a shapeless paste and (b) causes digestive disorders on being taken. On
keeping for soma time, however, the same rice ecocks properly and is easily
digested.

Gs
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Parboiled rice, though somewhat coloured, is invariably taken by the poorer
classes because the eooked grain (a) keeps Well, for considerable lengths of time,
either by itself or soaked under water and (b) has greater sustaining power than
rice prepared otherwise.

Some light has been thrown on the above by certain recent observations—
(a) there is definite biochemical change going on in the grain even after harvest,
(b) during parboiling, the protein present in the aleurone layer and on the outer
coating of the kernal in general are first peptised by the penetrating water and
coagulated on the endosperm of the grain. The ecoagulated protein forms
& thin but inseparable coat of the rice which is obtained in husking. It would
therefore appear that the partial cooking during parboiling and the presence of
coagulated protein which would otherwise be lost have eome relation to the pro-
perties of parboiled rice mentioned above. Further work is, however, needed to
throw more light on the above and the allied problems which are of considerable
practical significance,

The foregoing are but a few instances to show the importance of a systematic
investigation on quality in erops with particular reference to rice. Detailed study
of some of the problems mentioned above would not-only throw light on the nature
of physiological response of plants to a variety of conditions but also help, con-
siderably, to modify our present system of agriculture so as to attain quality with
quantity.

The laboratories of the Indian Imstitute of Science provide perhaps the best
facilities. in. India for the conduct of such investigations., The various materials
required in connection. with.the laboratory work and animal experiments can be
provided free of cost by the Institute. No payment is sought for the planning
and the direction of the work but it is requested that funds will be provided for
the engagement of the services of a qualified biochemist who will be in the grade
of Assistant in this department and who will devote wholetime attention to the
conduct of the researches connected with the investigation. A small additional
grant to provide for the retiring allowance of the biochemist and to meet any
special expenditure that may arise in connection with the collection of specimens
is also sought. The following will be a statement of expenses for which a grant
is sought for a period of two years in the first instance :—

¢

Items of expenditure, 1st year. 2nd yeu'

Ra. Ra.

Salary of bicchemist in the grade Rs. 176—25—275 .. 2,100 0 0| 2400 0 O
Retiring allowance (10 per cent. of total salary) = .. 210 0 © 240 0 0
Towards collection of specimens and other specialitems | 250 0 0 200 0 O

Total ..| 2560 0.0] 2840 0 0
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APPENDIX VL

SusJzer No. 7.

AI'PLICATION FROM LT..COL. R N. CHOPRA OF THE SCHOOL OF
TROPICAL MEDICINE, CALCUTTA, FOR RESEARCH IN SYSTEMA-
TIC CULTIVATION OF MEDICINAL PLANTS AND STUDY OF FOOD
POISONS IN INDIA.

‘ Attention is invited to the attached letter No. 108, dated the 4th January
1932, (_Ex.xclosnre I), forwarding a scheme for research in systematie eultivation
of medicinal plants and study of food poisons in India submitted by Lt.-Col.
R. N..Chopra. The recommendation of the Provinecial Agricultural Research
Committee, Bengal, will be found in Enclosure III. The scheme involves a yearly
expenditure of Rs. 12572,

2 It is understood that during the current year the Indian Research Fund
Association has made a grant to the School of Tropical Medicine, Calcutta, of
Rs. 21,928 for pharmocological, chemical, physiological and therapeutical
researches on indigenous drugs.

The scheme is now submitted for the consideration of the Advisory Board.

T. VIJAYARAGHAVACHARYA,
Secretary.
Dated the 5th January 1932. ’

ENCLOSURE 1

LprTeR YROM THE SECRETARY TO THE GOVERNMENT OF BENGAL, AGRICULTURE AND
INpUsTRIES DEPARTMENT, T0 THE SEORETARY, IMPERIAL CoUNCIL o AgRI-
CULTURAL ResrarcH, No. 108, paTep CALCUTTA, THE 4TH JANUARY 1932
In continuation of this Department letter No. 7441, dated the 28th December

1031 (not printed), I am directed to forward herewith another scheme (Enclo-

sure II) for research in systematic eultivation of medicinal plants and study of

food poisons in India, submitted, by Lieutenant-Colonel R. N. Chopra eof the

School of Tropical Medicine, Caleutta, which has been approved by the Provincial

Agricultural Research Committee, Bengal, for inclusion in the agenda of the

meeting of the Advisory Board to be held in the current month, together with

relevant extracts from the minutes of the eommittee meeting on the subjecte
2. The scheme has been approved by the Government of Bengal (Ministry of
Agriculture) on condition that no financial liability devolves on them. One

hundred spare copies of the scheme will follow.
] [ e L] .

ENCLOSURE I1.

Papers relating to Colonel Chopra’s Scheme for Research in Systematic
Cultivation of Medicinal Plants and Study of Food Poisons in India.
LeETrer ¥RoM LiEUTENANT-CoLoNer, R. N. Cmorra, IM.S., Proressor or

PHARMACOLOGY, ScHOOL oF TroPicaL Mebictye, CacoTrs, T0 THE Vice-

CrAIRMAN, IMPERIAL COUNCIL OF AGRICULTURE, SIMLA, (THROUGH THR

DirecToR, ScrooL oF TroricaL MsepiciNg, CALcUTTA, DATED CALCUTTA, THE

3rp Juny 1930.

I have the bonour to put before the Imperial Council of Agriculture a
seheme for research in systematic cultivation of medicinal plants and study of
food poisons in India. ~
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2. The subject of cultivation of medicinal plants is important both from
medical and economie points of view. India is a veritable emporium of medicinal
plants, pearly three-fourths of the drugs mentioned in the British and other
Phar_xnacopmias grow here in a state of nature. The country posscsses climatic
conditions varying from the coldest to the hottest, so that the drugs which do not
naturally grow: within: her bounds. ean. be easily made to do s0. Acclimatisation
is possible in India to a large extent with almost any plant, in faot it has been
amply proved in the case of digitalis, ipecacuanha, cinchona, jalap, ete., and
there is no reason why the country should not grow every drug to supply her own
needs if not for export. As matters stand at present, India imports not only large
quantities of drug preparations but also erude drugs to the extent of many millions
of rupees annuolly. Vast tracts of land aré lying waste at present in India which
if utilised for the cultivation of drugs will not only enrich those concerned in the
enterprise but will give the people drugs at a reasomable price. A study of the
statistics shows that very little is being done at present in this connection. This
fact is indeed deplorable. In eountries like Germany and Belgium medicinal
plants and essential oil gardens have proved a great success. The State in France
is taking a great deal of interest in growing drugs on a large scale and in the
Uniied States medicinal herbs are being cultivated on an industrial scale and the
enltivators are reaping a rich harvest and making large profita. More interest
created in, this direction in India will greatly be to the advantage of all
eoncerned. In the United States of America there is a bureau of plant industry
attached to the Botanieal Survey Department of the Department of Agriculture.
This bureau sends its agricultural experts to various parts of the world to
investigate into the climate, soil and environments suitable for the growth of a
particular plant; with a view to its introduction in their own country, Even the
Commonwealth of Soviet Russia have a bureau for carrying on drug trade, All
these departments are carrying on splendid work for the respective ecountries. Re-
search in, this important branch of agriculture will greatly benefit the country.

3. Food poisons.—There are a number of food poisons, both of man and

animals, ahout which very little is known. Examples of these are :—

Beri-beri and epidemie dropsy due to disgased 'ripe,

Lathyrism due to Lathyrps sativus ;

Loliismus due to Lolium temulentum ; and

Paspalismus (kodo poisoning) due to Paspalum serobiculatum (kodo), a

millet,

are known, to oceur in India. Besides, there are forage poisons communicated to
animals. An investigation into these is very important from an agricultural point
of view.

If funds are placed at my disposal I propose to work on the following
lines :—

{1): To. make a general survey of the medicinal’ plants. which are. natives of:
India and of those which have been naturalised. Most of the surveys done are
very old and during the last ten years of my association with research in indigen-
ous drugs I have strongly felt that a fresh survey is absolutely necessary.

"(2) To get in touch with the Agricultural Departments and Institutions in
different provinces and encourage them to grow suitable medicinal plants.

(3) To analyse the medicinal plants so produced in order to see if their active
principles eome up to the standard required by the pha.rmaeopmiag. In this way
it will be possible to determine in what part of the country particular drugs do
best. ,
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(#) To test pharmacalogically and therapeutieally the action -of these -drugs.

(5) To carry out a systematic investigation of different food and forage
poisons occurring in the country.

The following staff in addition to what I have will be required to take up
this work :(—

Per mensem. Rs.

One Botanist at Rs. 250 to Rs. 350 .. . 8,600
One Chemist at Rs. 250 to Rs. 350 . .. 3,600
Two Laboratory Assistants at Rs. 50 each .. .. 1,200
Two Lab-boys at Rs. 20 each .. .. .. 480
‘One Sweeper at Rs. 16 . .. e 192
Travelling allowance .. .. . 2,500
Contingencies, ete. .. .. .- . 1,006

’ Total .. 12572

All the pharmacological and therapeutie testing of drugs and the investigation
-uf food poisons will'be done by myself for which the Council will not have to pay
anything. The unit will be housed in the Caleutta ‘School of Tropical Medicine
and Hygiene. . Not ouly will it bave the direction, advice and resources of the
Department of Pharmacology at its disposal, but the collaboration of various
experts in other departments of the School as well. I am willing to star{ this work
as soon as funds are placed at my disposal.

D.-0. sroM LieuTEnanT-CoronNen R. N. CHopra, I.M.S., ProressoR or PHARMA-
COLOGY, BcHooL oF TroPicAL MEpICINE, Carcurra, To R. S. FiNvow, Esq.,
C.1LE., DIrECTOR OF AGRIQULTURE, BENGAL, No. 186, DATED CALCUTTA, THE 2ND
Ocroser 1931.

When I was in Kashmir, you were good enough to write to me about the
scheme for research which I put up to the Imperial Council of . Agricultural Re-
search. You symnpathised with the scheme and said that you would be very glad to
collaborate in this investigation. You also suggested that the amount asked for
may be cut down. ‘On return from leave I have gone into the matter and 1 find
that the only reduction which 1 can make is to cut down one laboratory assistant,
which will reduce the amount by Rs. 600.

The Tmperial Council of Agricultural Research wrote to me a letter (copy of
which T am altaching) asking for some further information. I am also sending
you copy of the reply T have g\ven {o this communieation. I understand thaf the
meeting of the Provineial Council is going to be held shorfly. I shall be’ grateful
if you will be so good as to put this matter through.

D.-0. rrom THE IMPeniaL COUNCIL oF AGRICULTURAL REsesrcH, SiMia, o
“LieuTENANT-CoLoNEL R. N. CHoPra, T.M.S., ProFeSSOR oF 'PHARMACOLOGY,
ScaooL oF TroPICAL MEDICINE, CALCUTTA, No. 1244|AGRI., DATED SiMLA, THE
6ra June 1931. :

Please refer to yvour letter Jdated the 3rd July 1930, on the subjecf of the
Scheme for research in Systematic Cultivation of Medicinal Plants and Study of
Food Poisons in India.
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2. T am to enclose an extract from notes prepared in this office for favour of
your remarks, \

3. We should also like to have any information on the following :—

(§) The drugs which are at present being imported into India and their
o marketing.

(i) The plants regarding which you propose to make a general survey.

4.'If you can. arrange to get the scheme through the Provincial Research
Committee, and the Loecal Government, by, say, November next, we shall place it
before the Advisory Board in January 1932.

Extract from the file regarding Lieutenant-Colonel R. N. Chopra’s Scheme for
Research in Systematic Cultivation of Medicinal Plants and Study of Food
Poisons in India,

L ] L] *® L] [ ]

2. The reference to food poisons seem to me to be a little inaccurate, unless
there is newer work of which I am not aware. I was under the impression that
beri-beri was definitely proved to be a deficiency disease, due to the eonsumption
of polished rice without the necessary accessory foods, and not due to any disease,
‘or fundamental fault, in the rice itself. Secondly, lathyrism has been shown, by
werk carried out by the Howards and the Indian Research Fund Association
jointly, to be due mainly to weed seeds which are eommonly mixed with khesari
(lathyrus sativus) and not to the khesari itself. I do not know what the position
is as regards kodo-poisoning. We should like to have the latest facts on these
“points before putting the matter up to the Advisory Board.

Lerrer FroM LievreNaNT-CoLoNEn R. N. Caorra, I.M.S., Proressor or
PrARMACOLOGY, ScHOOL 0¥ TropPicAL MEDICINE, CALCUTTA, TO THE IMPERIAL
CoUNCIL OF AGRICULUTURAL RESEARCH, Simra, paTep CALoUTTA, THE lsr
Ooroser 1931.

T regret your letter No. 1244|Agri., dated the 6th June 1931, was not replied
earlier as T was away on leave.

2. With reference to the remarks made in the extract from notes prepared
by your office, I have to make the following observations :—

(3) Beri-beri (epidemic dropsy).—It is true that between 1925 and 1928
beri-beri was eonsidered to be a deficiency disease, due to consumption of polished
rice without the necessary accessory foods. Since then, however, there has been
almost a universal change of opinion and the toxic theory has gained ground.
Even Colonel MeCarrison, whose work on nutritional diseases is well-known,
appears to think that there is probably a toxie factor present. There are three
main schools of thought regarding the causation of beri-beri—(I) Bernard of
Saigon who thinks that beri-beri is produced by a bacteria which may infect rice
or which may infect the patient ; (II) In the Calentta School of Tropical Medicine,
we have done a large amount of research work in support of the theory that beri-
beri is produced by eating diseased rice. The disease of the rice is produced by its
becoming infected with a hacillus very similar to that described by Bernard ; and
(III) Japanese workers, who think that toxins are present normally in polished
rice and these cause the disease ; vitamin B has the power of neutralising these

toxins.
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(i) Lathyrism.—Here also the position is not clear. There are three theories
nbout. the .causation of this condition—(I) Stockman’s theory of the poison being
contained in the seeds is believed by us in the Calcutta School of Tropical Medicine.
We, however, consider that this poison is only present in the grains which are eu
ripe and, therefore, germinate ; (II) Howard, Anderson and Simenson, who
consider that the poison was due to an adulterant called “ Akti’’ or “ Akta”
(Vicia sativa) from which an alkaloid ealled wvicine eould be obtained ; and
(III) McCombie Young working with MeCarrison thought that the disease was
dntcia to avitaminosis caused by one-sided diet when the people live on lathyrus
sativus,

A perusal of the above remarks will show that the causation of these two
conditions is by no means a settled fact as your office note appears to imply. It
is for this reason that research on these conditions is very strongly urged. We
in this country are in a most advantageous position to work out the problem and
the Caleutta School of Tropical Medicine is partieularly fortunate in being
situated in the middle of the endemic area of one and mear the endemic area of
the other. :

As regards paragraph 3 of your letter—(1) The majority of the drugs used
in the British Pharmacopeia are being imported into India either in crude form
or in the form of finished products. The Custom reports do not give details of
quantities of each drug imported but a perusal of the table I am attaching will
show you that the total value of these amounts to an average of over Rs. 70,00,000
annually, exclusive of such preparations as proprietory and patent medicines, eod
liver oil, ete.

I am of opinion that a good deal of this drain could be saved by increasing
the production and improving the quality of these drugs, most of which either
grow in India in a state of nature or can be made to grow under suitable condi-
tions. This is only possible if an inquiry such as I have suggested is instituted.

(2) As regards the plants about which I propose to make a general survey,
I would say that practically all the important plants, whether those used in the
western system or in the indigenous systems, will be involved. I shall begin with
the important plants used in the British Pharmacopewia first and will then go on
to the important drugs of the indigenous systems which are largely used by the
people of India, and also those which researches in the Calcutta School have
shown to be of proved utility.

1 am writing to the Provineial Research Committes to put the scheme through
the Local Government as soon as possible.

List of crude drugs imported into India,

1. Aconitum napellus.
2. Aloe chinensis (aloes).
3. Anacyelus pyrethrum (pyrethri).
4. Anthemis nobilis (anthemedis ¢r chamomila).
5. Arctostaphylos uva-ursi (uva-ursi).
6. Aristolochia serpenteria (serpentarii).
7. Arnica montana (arnica).
. 8. Artemisia maritima (santonin). .
L1ICAR H
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9. Atropa belladonna. (belladonna and ntropme),

*10. Barosma betulina (buchu).

11. Carum’ carui (carui).

12. Caryophyllum aromaticum (eloves).
; 13. Cinchona suecirubra  (cinchona).

14. Cinnamonum canphora (eamphor).
- 15. Citrullus colocynthis (coloeynth).

16. Claviceps purpurea (ergot).

17. Coccus cacti.

'18. Convallaria majalis.

19., Colchicum autumnale (colchicum).

20. .Croton eluteria (cascarilla).

21. Digitalis purpurea (digitalis).

22. Erythroxylon coca (cocaine).

23. Euonymus atropurpureus (euonymus).
24. Ferula fotida (asfeetida). '

25. Gelisemium mitidum (gelsimium).

26. Gentiana lutea (gentian).

27. Grindelia eamphorum (grindelia).

28. Guaiacum officinale (guaiacum).

29. Haematoxylon eampecluanum (haematoxyli).
30. Hamamelis virginiana.

31. Hemidesmus sarsaparilla (sarasaparilla).
32. Hydrastis canadensis (hydrastis).

33. Hyoseyamus niger (hyoscyamus).
34, Ipomoea purga (jalap).
. 35. Juniper communis (juniper).
36. Krameria argentea (krameria).
37. Lobelia inflata.

" - 38. Papaver rhoeas.

39. Picrosma quassioides (quassia).

40, Pilocarpus microphyllus (jaborandi).
41, Pimpinella anisum (anisi).

42. Podophyllum. emodi (podophyllum).
43. Polygala senega (senega).

44, Prunus serolina (pruni virg).

45, Quillaja saponaria (quilliae).

46. Rhammus purshianus (cascara sagrada).
47. Rheum officinale (rhabarb).

48. Strophanthus kombe - (strophanthus),
49, Taraxacum officinale (taraxaci).

50. Urginea scilla.

51. Valerian officinale (valerian).

52. Viburnum prunifolium {viburnum).
53. Psychotria ipecacuanha,

1
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Tablo showing the quantity and value of drugs and medscines (szcluding chemicals
and narcotics) impovied into India from 1925-26 to 1929-30.

—_— 1925-26. | 1926-27. | 1927-28. } 1928-29. | 1928-30.

QBAnﬂry.
Camphor (ibs.) .. . 2,045 266 | 320 776 | 11,869
Cocaine (0s.) .. .. . 762 205 398 508 488
Cod Liver Oil (Ibe.) .. .| 7087 49783 65670 )| 69,754 58462
Morphia (0z). . . 529 854 797 1,355 834
Prepmtion of opium and morphia .
Proprietory and Patent medicines . .. . ..
Quinine salts (sulphate or bisul- i ‘
Q m&h:e h)ydmhbm o oy, 57,999 | 56,167 | 44,455 g),297 47,502
chloride .. .- .- 9,224 8,886 9,164 9,682 9,821
*Other salts (Tbs.) . . 4,704 6,323 50801 5313 6,603
Saocharin (Ibs.) . . 137 124 1,037 890 3,188
Smapanlln and preparation there- ‘
Swnx moludmg hqmd sbonx ) ‘ - )
(rosemellas) (Ibs.) .« .. | 43,362 4,200 89 4,200 8,502
Other sorts of drugs and medicines . ] .. e .
Total druges and medicines .. . . .. ..
Camphor ab..)v"'"' . o Ss| Fewo| Tee| Yiwr 17581
Cocaine (0s.) .. . . 13,088 6,388 | 8,649 10,385 | 7,289
Cod Liver Oil (Ibs.) .. .| veez] 7| snLan| si2ee| 70,148
Morphis (ox.) . .| 1302| i3307| 1948 228%0| 213

Preparation of opium and morphia | 42,600 | 178,837| 88,746 | 85801 | 75441

Proprietory and Patent medicines | 12,44,325 | 14,92,904 | 13,567,526 | 23,12,712 | 24,28,660
Quinine salts (snlphate oz bisul-

phate) .. 15,43,662 | 12,316,924 | 9,46,084 | 10,49,403 | 10,109,748
Quinine hydrochlonde or dihvoro-
chloride .. . .. { 3,60,959 § 2,95,518 | 2,97,306 } 8,05,976 | 3,25,424
Other salts (lbe.) . . 1,36,686 | 1,35,898 | 1,40,520 | 1,39,454 | 1,68,342
Saccharin (1bs.) 10,274 9,447 17,325 | 16,510 30,417
Sampsnlla and pmpnstxon there-
16,898 10,277 15,985 15,877 20,681
Sbonx moludmg hqlud sbonx
(rose mellas) (lba.) .. . 12,049 962 100 1,200 2,500

Other sorta of drugs and medicines | 49,64,598 | 52,94,956 | 54,48,953 | 48,564,790 | 53,41,840
Total drugs and medicines .. | 84,70,166 | 86,35,130 | 84,22,922 | 88,97,083 | 95,209,214
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Note on Professor Chopra’s scheme, by Dr. G. P. Hector, Economioc Botanist to
the Government of Bengal,

Colonel Chopra proposes—.
(1) To make a sarvey of medicinal plants, both native and introduced.

(2) To get the help of the Agncultural Department in growing suitable
medicinal plants.

(3) To analyse the plants so produced.

(4) To test the pharmacological and therapeutical action of drugs obtained
from these.

(5) To carry out investigations of food and forage peisons, e. g, beri-beri,
lathyrism, lolismus, paspalismus.

The items of work in which the Agricultural Depattment could assist are
(2) and (5).

It might be quite possible for the Agricultural Department to arrange to
grow on its various farms medicinal plants required by Professor Chopra, pro-
vided he supplied the seeds. Such as do not grow in the plains could be grown
at Kalimpong. As regards (5), the Agricultural Department is already in a
posmon to supply almost any information required regarding varieties of rice
grown in Bengal, and could easily supply samples of rice required by Professor
Chopra for his studies of beri-beri.

The same applies to lathyrnsm, lalismus and paspalismus.

The Agricultural Department eould very easily grow the plants responsible
for these and supply samples as required. Items (3) and (4) do not eoncern the
Agrienltural Department, nor item (1).

Ttem (1), survey of medicinal plants, eonld best be carried out in collabora-
tion with the Botanical Survey at Sibpur, and for this the services of a systematie
Botanical Assistant would probably be required for a few years.

The scheme seems to me ‘a very practical one, and one in which this depart-
ment could easily assisf, as explained above.

LETTER FROM THE SURGEON-GENERAL WITH THE GOovERNMENT OF BENoAL, TOo THE
SECRETARY TO THE GOVERNMENT OF BERGAL, LocaL SeLr-GOVERNMENT
(Meprcan) DerarTMENT, No. 3060, paTED CaLCUTTA, THE 26TH FEDRUARY
1931.

I have the honour to submit, for favour of disposal, the accompanying eopy
of a letter No. 608, dated the 11th February 1931, and of its enclosure from the
Director, School of Tropical Medicine and Hygiene, Caleutta, in which he puts
forward a scheme from Lieutenant-Colonel R. N. Chopra, IM.S, for a grant cf
Rs. 12,572 for research in systematic cultivation of medicinal plants and stndy
of food poisons in India. I recommend the scheme and accordingly request that
it may be transmitted to the Director, Impenal Council of Agncultural Research,
New Delhi, as requested therein, -
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Lerrer rRoM THS DiRecToR, CaLcUTrA ScHoOL O0F TROPICAL MEDICINE - AND
HYGIENE, To THE SURGEON-GENERAL with THE GoOVERNMENT oF BENGAL,
No. 608, parep Carcurra, THE 11TH Fesrvary 1931

In forwarding herewith a scheme from Lieutenant-Colonel R, N. Chopra,
LM.B., for a grant of Rs. 12,572 for research in Systematie Cultivation of
Medicinal Plants and Study of Food Poisons in India, I bave the honour to state
that the need is an urgent one for a closer eo-operation betweein a hotanist
and a school such as ours, which is devoted to research on tropical discases.
There are many questions regarding food supplies where it is necessary to have
such & department attached to the school. At present I am working on beri-
beri and epidemie dropsy and bave to undertake the stady of the classification
of the rices, their digestibility, structure and certain diseases that cffcet the
grain. An expert on this subjeet would be of invaluable help in this investiga-
tion, There are, moreover, several diseases that are caused by eating certain
grains and pulses. Another very important department is the Pharmacological
Department where my colleague, Colonel Chopra, is studying indigenous drugs.
Such a department would be invaluable to him in identifying the different
samples of drugs. -The result of these investigations of Colonel Chopra’s are
leading to three very important issues :—

(1) That of the indigenous drugs which are known to Western medicine
theve are Indian species ofter more powerful, and can easily be grown in India.
This would lead to the encouragement of the cultivation of these drugs, sv tha
in time India may be self-supporting in this respect. .

(2) There are many substitutes such as bitters, ete, that grow in India,
and could be utilised more economically than the more expensive Western
drugs.

Finally, there are drugs that are used in Ayurvedie, Unani and Tibi
medicine, not known to Western medicine, but are extremely useful in the
treatment of diseases.

A botanieal section would be a very great help to important researches
which are being earried on at the school, and in fime will ultimately lead
to a good deal of benefit to the country. Such a department will bring together
those who are working on medicine with the Agricultural Department and
the Botanical Survey of India.

I would, therefore, request you to kindly arrange to have the scheme sent
to the Director, Imperial Council of Agricultural Researeh, New Delhi, through
the usual channel, as laid down by that Council, namely, through the Provincial
Agricultural Research Committee at an early date. .

This may kindly be treated as very urgent.

Generally, I support the underlying idea- in the proposal which is, in its
botanieal side, to get together a Liaison Department joining medicine with all
departments of Government capable of giving help in the cultivation or exploita-
tion of medicinal plants. The idea is good and deserves support. In the

" cireumstances of a Drugs Manufacturing Committee no longer fanctioning, such
a strengthening of the Calentta School of Tropical Medicine may “allow this
" institution to tackle the work it was once hoped the Drugs -Manufacturing
Committee. conld do. Some good may come of it.” But I none the less think
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that the proposul and the methods need to be clarified. On its botanical side a
botapist is proposed—-—

(1) To make a general survey of the medicinal plants w!ncb are nutwes
‘of India and of those which have been naturalised.

(2) To get in touch with the Agncnltural Departments and institutions
in different provinees and encourage them to grow suitable medicinal
plants.

I agree whole-heartedly with (2), for it is not improbable that all the
departments interested in plants—TForests, Agriculture, Horticulture pnd
Botanical Survey—eould help if the Pharmacologlcal Department could speci-
fically indicate the directions in which help is needed. But I am dubious of
the immediate practical value of (1), the so-called medicinal plant survey. We
have had this before. We have it in academic lists of plants that vary in their
importance to medicine, We could extract it easily edough from half-a-dozen
standard works that give us some general information on a multitude of plants
withont giving us much help regarding the development of any one in Indiu’s
conditions. I doubt not for a moment that a dozen or twenty or more plants
could be grown profitably to medicine and to India, and if the Pharmacvlogical
Department could let us have a list -of those which its present or to be acquired
knowledge of the drug market indicates as likely to repay growing, and can
"at the same time give us some hope or guarantee of trade sale of our grown
stocks, the Departments of Forests, Agriculture, Gardens and Botanical Sarvey
might between them take charge of the twenty or thirty crops or ‘shatever
number may be.

I am in eomplete agreement with Colonel Chopra’s method when he argues
the economic and makes his proposal stand on its own legs. *‘ It will enrich
those concerned and give the people drugs at a reasonable price.”” My experience
here, however, tells me to he wary and that it is easier to be carried away by a
sweeping optimism than to get the hard economie facts to justify such optimism.
I, therefore, agree at once that what we are asked to grow, or exploit somchow,
should offer some chance of paying for itself, which is, I think, the best reason
why the list should be restricted. .

I should advise letting the survey of Indian medicinal plants be a practical
one, finding its impetus in the development of the first twenty selectiona and
the proof that these do pay in India’s conditions. But, besides in the Pharma-
eological Department, a botanist is also wanted at the school to co-operate with
workers in other departments and this strengthens Colonel Chopra’s propusal.

I have already indicated to Government (in my No. 263, dated the 12th
September 1929, to the Director-General, Indian Medical Service) how I thought
the Botanical Survey could best co-operate in such work, and we have since
then had our offer of help accepted. (A Botanical Survey officer has been
deputed to the north-west for the Santonin Enquiry.)

1f we ean help by putting literatare and collections at the disposal of
officers of the new Drugs Developrent Department—so to eall it—at the Schaol
of Tropical Medicine, or ean otherwise co-operate with them in their work, such
es-operation’ may be taken for granted. From the new department [ shou-d
hope to get advice as to the directions our medicinal plant-growing ¢fforts should
take.



58

In the past I have felt handicapped for lack of such adviee, and even
w.heu we had produced well and cheaply we have not always been able to
dispuse of our product.

Colonel Chopra speaks of the import to India of drugs valued at millions
of rupees. Some indieation of what these are and of their marketing might
constitute just the help we require in proving that import is unnecessary and
that they can be grown well and profitably in India. For the help that a eo-
ordinating department, one linking the Medical with producing departments,
ig likely to give the Rotanical Survey. I support Colonel Chopra’s proposal. Bat
I would seek to emphasise the importance of the ceonomie and would lct a
medicinal plant survey grow out of the eeonomis ‘(ef. letter No. 263 above
referred to). ¥ am aware that this proposal is heterodox, thet it can be eriticised
as putting the cart before the horse, but I take the view that a survey is not the
less pure and scientific because it is economie, and our experience proves eon-
clusively that if any results are to be had they will come through specialisation
in drug plants. ‘

“C.C. CALDER.
The 12th September 1930.

Lerree vrou C. C. Cavprr, EsQ., Direcror, Boranican Survey or INpia, To THE
Direoror-GENERAL, INDIAN Mepican Service, No. 263, pAtep SrePur, THE
~ 12rm SgereMeer 1929. .

I have the honour to acknowledge reecipt of your letter No. 35016458, dated
the 28th June 1929, and to enclose herewith a list of plants of medicinal value
that have had their literature indexed here. This work was undertaken at the
instance of the Offieiating Director, Botanical Survey of India, while I was on
leave, and was at once restricted when I returned and suspended as soon as
I could suspend it. I did this because I found myself completely out of
sympathy with the method of tackling work of this deseription, und becanse I
saw an increasing expenditure with no commensurate results in the real Jdevelop-
ment of the medicinal resourees of India. ‘

2. The aims of developing such resources in this eountry ean, in my opinion,
best he attuined by good team work involving the co-operation of officers with
pharmucological, chemical, botanical and horticultural qualifications, and I was
g0 conscious of the ease with which the real problems could be side-tracked that
I hud to take the responsibility of al once stopping the library ledgering work -
begun. In my opinion this was no substitute for the combined pharmacological,
botanieal and chemical work that had to be done, and in it lay the danger of
delaying the real effort that had to be made if these resources were to gain the
attention they. deserved. o

8. Moreover, if the work was to be undertaken in the manner in which I
had confidence, the ledgering of knowledge already aequired would only give
the minimum of help in the practical development of the drugz resources. No
scicntific officer in real earnest in tackling the economic development of a
single drug plant would have to spend much time reading up the literature of
a scientifie, guasi-scientific or popular natore in leading English or American
journals that ledgering clerks ignorant of other languages, ean deal with. He
would go straight to work alveady quite well indexed (or ledgered) in some of
the leading German botanical works and would quickly be on the track of the
originals of all the published works of real value to his:purpose. Having- done
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this, he would not necessarily be much further shead as regards Indian products,
and the further he went the more would become apparent the little use diffuse
ledgering work was. At the same time, the truth that practical results are the
outcome of specilization on particular produets would force itself home.

4. This is the truth of all the drug development work accomplished by the
various departments in India that have engaged in it and, in my opinion, is the
index to organisation for further development. I would seek to revise the term
“Field Survey” in connection with medicinal plant work,~mnot that a proper
survey of all the medicinal plant resourcea of India is not overdue,—bnt because
I would seek from the begmnmg to emphasize the economic side of the work
and look for future support in the fact that the part had directly paid for
itself.:

. 5. Further, I feel the term “Field Survey” somewhat loose or diffuse
and, unless Field Officers of rare capacity are obtained, likely to be confined
in meaning to the compilation and publication of lists of plants of various
degrees of importance as drug sources with their geographical distribution and
prevalence. This would be very useful work, and I should welcome it, but
between the fact of geographwal distribution and prevalence of a drug plant
and the possibility of its economie development or exploitation by collection or
_cultivation lies the danger of a large unbridgeable gap, and this danger con-
centration on pure field survey work would hold. This danger can best be
avoided by appointing the officer or officers to develop specific medicinal plants
ind, by leaving their initiative and interest to expand their scope of usefulness
by undertaking medicinal plant surveys. This wise one ean hope to see the
more important drug plants fackled first and the bringing of them to market.
In short, I would link the purely scientific with the economie by the creation
of a self-supporting economie.

6. That there is the possibility of self-supporting industries in drug plants
I have evidence enough from the work we are at present doing with them in
the Cinchona Department (apart from the production of quinine).

7. But the problem is first of all a medical one or one in which the
Medical Store Department or Pharmacological Departments nnder the Medical
Department can combine to give advice on. We want to have the Medical De-
partment’s advice from some of its numerons sections as to what medicinal
plants we ought to start with and specialize on. The list should be limited in
recognition of the fact that a Drugs Department if so ealled and formed,
separate from present departments, will have fo be small to start with, and
the list should eomprise only those drugs for which a constant demand can be
guaranteed by Government and in which a constant well-established trade goes
on, I mention this, because, in the past, some of us engaged in drug-growing
and collection have not been well advised as to the direction our efforts should
take, and because loss on this account has occurred. There has been a failure
in marketing facilities that, possibly, Medical Stores Department could help us
out of. Thus, excess quantities of Digitalis foilia, Lycopodium spores and
Felix mas, all more or less perishable products, have been left on our hands
through absence of official knowledge or demand or absence of marketing
‘knowledge or facilities. Good production work has gone lost. We should
therefore stick at first to what is generally and largely needed and what medical
stores can fake or put us on to the market for.
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8. The compiler of the list to be drawn up for our guidance might see ihis
to keep our difficulttes in mind by a judicious selection of standard drug
necessities. He should also know what is at present being done in the way
of medicinal plant eultivation or eollection and where it is.

9. I am aware of only a limited number of drug plants at present being
exploited.

10. There are at the Cinchona Departments of the Government of Bengal
and India (besides the Cinchonas)—

A. (1) Digitalis, (2) Lyeopodium and (3) Ipecacuanha
B. In the Nilgiris—Digitalis.

C. In the North-West (1) Digitalis, (2) Artemisia (Santonin), (3) Possibly
Datura, (4) Scilla and (5) Atropa.

11. But this is a very limited list, and there may well be others receiving
attention at some of the provincial gardens or by the Forest or Agrieultural
Departments and regarding which enquiries would have to be made of these
depa.rtments and gardens before the list, on which further work should be
attempted is drawn up. There are also, of eourse, large numbers of plant pro-
ducts used in Indian medicine that are getting the necessary attention from
- traders and Indian practitioners.

12, If the appointment of ledgering clerks or botanical officers engaged in
pure medicinal plant survey work is not recommended as the proper way to the
development of these resources, it remains to diseuss what would be a good
organization and how it should be cared for administratively. My view here is
that results can only come from team work by medical, chemical, botanical and
horticultural officers and that the administrative organization to be suecessful
must recognize the neceqsn:y for and take steps to ensnre the unison of the
work. That this is so is, I think, borne out by the history of the orgamzatlons
already attempted to look after Drugs work.

13. Although work on Indian medicinal resources predates by a long
period Sir George Watts’ work for his Dictionary of Economic Products, and
much knowledge of these plants and their value to medicine had been gained
apd recognized by the systems of medicine indigenous to India, it is yet true
that Sir George Watts Dictionary work focussed medicinal, chemical and botani-
eal opinion on the immense medicinal resources latent in India and gave a
directional 1mpetus to their study.

14. The first conscious orgamizaltion was largely Sir George Watts’ and
when the Dictionary eame to an end an attempt was made to continue Drugs
work by the services of the “ Indigenous Drugs Committee.” The formation
of this committee was an attempt at finding an organisation that eould eo-
ordinate the chemigal, botanical and pharmacological work necessary. The
Committee had some meaning so long as a Chemist, Dr. Hooper, remained
attached to the Economiec Section of the Indian Museum, but it never had any
power and never functioned satisfactorily, and the subsequent formation of a
“Drugs Mannfacture Committee” wag a tacit admission of the previous failure
and recognition of the need for team work.

15. But here again, if one may speak out, the Committea system failed.
What was everybody’s responsibility was nobody’s, and it seems. to have been
with a feeling of relief that the meetings were postponed sine die and that the

L1ICAR . L



61

responsibility was shuffled ‘back to the Botanical Survey Department uneqoipped
as this was for it. It is wrong perhaps to say that it was shuffled back, for the
Officer-in-charge thén showed a zeal to harbour it that certainly outran discre-
tion, if one judges by the attempt to attain results in the appointment of
ledgering clerks, but in any case back it came through the decay of its proper
home—the “Drugs Manufacture Committee.”

16. I cannot help regretting the abolition of the “Drugs Manufacture
Committee,” for I should have thought that it was just to such a body properly
constituted and given the necessary power that workers in all lines pharmacolo-
gical, chemical, botanical and horticultural on the medicinal resources of this
country would have looked for that co-ordination and co-operation, for that
management of team work that is necessary to their effort and that I feel is
the key to any advance.

17. The problems are not purely botanical. In my opinion they are not
even principally botanical. They are first medical and chemical and these
decided, they become eombined botanical and horticultural.

18. But if the work is t6 become the preserve of the Botanical Survey alone,
I am quite clear as to the nature of the strengthening required. The aim, I
think, should be to make the work pay for itself as quickly as possible, and
to this end we need recognition of the fact that we have to import trained
horticulturists, there being no horticultural training centre in India.

19. Amongst the limited number of medicinal plants we are at present
in practice with I have plenty of problems waiting the trained horticulturist
now, and as regards financial results, with one of the drug erops other than
Cinchona, we are entering a stage where everything points to operations paying
for themselves handsomely, provided always they have the undivided attention
of the trained nursery man. This is one of the important drug plants for
which a standing demand is assured, and it is such specialization and such work
I would seek to extend as the next botanical survey contribution to any scheme
for the development of the medicinal resources of this country. In this direction
T see results. In the diffuse survey of medicinal plants I see results much less
certain. But the problem as a whole has medical and chemical aspects just
as important as the botanical and essential to the success of the botanical, and
I think it is necessary before we go any further to recognise the whole problem
and the interdependence of its parts in any organmization for its solution.

20. Perhaps these suggestions may influence further discussion you may
initiate. I regret this late reply to your letter. I was unfortunate in missing
Colonel Lapsley at Simla last month. I ecalled on him to discuss these guestions
with him, but found he had gone on tfour. .

ENCLOSURE III.

ExTrACT FROM THE MINUTES oF THE FourTH MEETING OF THE BENGAL ProvINOIAL
AGRICULTURAL RESEAROEH COMMITTEE HELD AT CALCUTTA ON SATURDAY THE
7t Novemeper 1931.

» L ] L] L] * *
(3) Colonel Chopra’s scheme (Enclosure IT) for an investigation into :~—

(a) Indian indigenoums drugs and the possibility of increasing the supply,
not only for home use, but also for export ; and

(b) food poisons.
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In regard to (a) it was pointed out that a somewhat similar scheme from
Madras had been accepted by the Advisory Board in June 1931, but it was
agreed that Bengal has numerous facilities for such an investigation, not only in
its wide range of climate and altitude, but in the Royal Botanic Gardens at
Sibpur ; also especially in the Sehool of Tropical Medicine, and in the large

- hospitals, where ample facilities for pharmacological and therapeutic testing of
drugs are always available,

-

With reference to (b), & large amount of work has already been done at

_ the Caleutta School of Tropical Medicine on beri beri in which the conclusion

has been reached that classical beri beri as a purely deficieney disease does not

. account for all the symptoms met with, and that there is evidence that eertain

types of rice develop a definite poison which produces a disease distinet from

classical beri leri. There is necessity for further investigation in this direction,

also in the investigation of the other food poisons mentioned in the scheme, viz.,
Lathyrism, Lolismus and Paspalismus.

The Committee adopted the following resolution drafted by Dr. Ghosh :—

“That Caleutta is a very suitable centre for carrying out the type of work
outlined in Colonel Chopra’s scheme, and in view of the facilities available in
Bengal for this research, the Advisory Board of the Imperial Council of Agri-
culturul Research should favourably consider this scheme and, if necessary,
decide on the nature of collaboration which is possible between this scheme and
the Madras scheme which has already been approved. The Department of Agri-
culture is prepared to afford all necessary help in any such work done in the
province ”,

. . . . . .

12
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APPENDIX VIL

Sussecr No. 6.

SCHEME FOR THE DEVELOPMENT OF METHODOLOGY IN RURAL RE-
SEARCH SUBMITTED BY THE VISWA BHARATI INSTITUTE OF
RURAL RECONSTRUCTION, SRINIKETAN.

Atteiition is invited to the attached letter (Enelosure I), from the Govern.
ment of Bengal, No. 7441, dated the 28th December 1931 forwarding a scheme
(Enclosure 11) for the development of methodology in rural research. The
scheme involves an expenditure of Rs. 37,500 spread over a period of three
years,

The scheme is now submitted for the consideration of the Advisory Board.

T. VIJAYARAGHAVACHARYA,

. Secretary.
The 4th January, 1932.

ENCLOSURE 1.
CoPY OF LETTER FROM THE GOVERNMENT OP BENGAL, TO THE SECRETARY, IMPERIAL

CounciL or AcricuLTUrAL Researcu, No. 7441, patep THE 28tH Drcrumser
1931.

With reference to your letter No. 2573|G., dated the 12th December 1931
(not printed), I am directed to forward herewith a scheme (Enclosure II), for
the development of methodology in rural research, which has been submitted
by the Viswa Bharati Institute of Rural Reconstruction, Sriniketan, for inclu-
sion in the agenda of the meeting of the Advisory Board to be held in January
next. The scheme has been approved by the Provincial Agricultural Research
Committee and is recommended by Government (Ministry of Agriculture) sub-
ject to the condition that mo financial liability devolves on them.

One hundred spare copies of the scheme will follow.

ENCLOSURE 11
Viswa Bharati Institute of Rural Reconstruction,
SRINIKETAN.
SCHE.M E FOR THE DEVELOPMENT OF METHODOLOGY
IN RURAL RESEARCH.

The main conclusion arrived at by the Royal Agricultural Commission in
India, in their Report of 1926, is that in order to achieve any definite improve-
ments in Indian agriculture, the problem of village life as a whole will have to be
taken in hand and dealt with eomprehensively.

The diffienlty, however, in putting this principle, into practice is two-fold :
first ® the problem of village life as & whole” is yet too nebulous and vague to
most of us ; and second, the methods so far used in analysing this problem of
village life are not sufficiently mature and seientific for obtaining significant in-
formation.
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Attempls in the form of village studies are being made in several parts of
Iindid to ovoreotiié the first of these difficulties ; but they are not leading us very
fa# detduse the second difficulty—wviz., the absence of reliable methods—has also
to be feckoned with.

It is evident that somebody, somewhere, must give their whole attention to
the development of methodology itself in rural research ; and since this will
profif ho one particular organization or Province, but will be of service to the
“wholé of India, the Imperial Couneil of Agricultural Research is naturally the only
‘organization which ecan be appealed to for sponsoring such a study.

Generally speaking, such a study will involve the following three distinet
phaies :

(1) Selsction of Methods.—While in India we have progressed very
slowly, other countries have gone far ahead in the formulation of
nmethod in rural research. Ameriea, for example, has developed a
very elaborate technique involving the use of complicated statistical
formula, diagramatic representation of facts, and several other
processes such as the use of score-cards and spot maps and collec-
tion of biographical sketches and-short stories obtained from rural
people. Each method of this kind brings to light some one or an-
other important phase of village life ; and together they serve in

resénting a picture which is far more accurate than any compilation
f answers to questionnaires—a picture that gives some real clue
for déaling with village people, whether it be popularizing of scien-
fific agriculture or merely gaining of important information.

Anierica, however, is not the only country where such methods are being
developed. France favours her own characteristic technique and
Germany has her own. In England too there are ‘‘ regignal anr-
vé¥9$ ** heing carfied out by different organizations and Rbssia as
well as the little countries of South Eastern Europe are all busy
in analysing their respective rural problems. Japan and China,
too, nritst be ineluded in this list, for in both of them either Chris-
{ian Missionaries or their respective Governments have made some
valuable studies of village life. If, therefore, a methodology of rural
research is to be developed for India, the first step will be (a) to
telect out of the methods that we already know, those that we think
oan be usefully applied in India and (b) to start, and keep on
collecting a large amount of literature from all parts of the world

~ and analyse it for the selection of other methods that are evolving
. from day to day. . )

(2) Verification of Selected Methods.—The methods thus selected from
this widé range will have to be applied to rural surveys as well as
to speciflte problems in rural economy in some selected regions in
India with a view to finding out whether they do lead to significant
ddhélusions. This work can most easily and profitably be initiated
i the region in which the Institute submitting this scheme is situat-
ed. The conditions prevailing in the Birbhum Distriet of Bengal
ere akin to those in the adjoining Provinee of Bihar and Orissa
as also to a large tract embracing parts of Central Provinees, United
Provinces and even Central India. After they have proved valuable
here they ¢an be tried out in some other typical region as well, and
if fNy dre fornd valuable there also, they will readily be aceepted
#%d 0déd by worke¥s in all parts of the eountry. '
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(3) Evolution of‘ Entirely New Methods.—It is expected that while we aro

engaged in selection and application of different methods of analysis,
we shall ‘be confronted with problems and situations unique.-to
India. These (aside from the mere handling of different methods)
will naturally lead us to evolve entirely new methods of analysing local
problems, and we shall thereby add to the repertoir, of research me-
tbodology as a whole. For example, A vital problem and one more
important to rural research in India (with her 6 million villages and
varying regions) than to research in other countries is the followmg.
How to select a typical village for any givenm region? A large
number of village studies that have been made so far are practi-
cally useless because they represent conditions that are peculiar to a

-particular village and do not apply to the region as a whole. This

fact has been generally recognized but no work has yet been done
to answer the question scientifically. Similarly there are several
other problems* that are bound to evolve new methods of dealing
with them and the analysis of which is a erying necessity.

These thiee phases of the work will have to be carried on simultaneously and
the suecess in each will depend partly mpon that in others, For directing the
work we already have on our staff a person, in Dr. Amir Ali, who has had the
rare opportunity of studying agricultural research both from the technical and
social points of view. Our further needs, therefore, are (i) & staff that can
easily be trained in this particular kind of work (#) sufficient funds to cover
teavellin s expenses in the villages as well as to different parts of India and (s}
sufficient money to cover the expenditure on printing, stationery of varjous kinds
as well as that for subseriptions to important magazines and purchase of bul-
letins, 1eports, pamphlets and some important books. .

The financial requirements to cover these will be as follows :—

Salaries

1 Assistant for Statistical work @ 150/-

1st year. 2nd year. 3rd year.
. 1,800 1,800 1,800

-1 Asgistant for Field work @ 150/~ .. .  L800 1,800 1,800
10 Workers for collecting of materials from
villages and helping in compilation, ete.,

@25/-p.m.. .. .. . .. 3,000 3,000 3,000
- 1 Clertk @ 75/- p. m. .. e 900 900 900
" Travelling .o . . ve . 3,000 3,000 3,000
Office & Stationery . . .. .. 700 700 700
Contingency . . ‘e ceoo 400 400 400
12,500 12,500 12,500
Total for 3 Years 37,600/- ‘ :
: RATHINDRANATH TAGORE,
General Secretary,
' ViswA BHARATI
SB.INIKETAN, :

i November, 1931,

. * Three such problems including the one specxﬁed above are bemg worked upon at the
~ Institute in spite of its lack of funds. They are expected to be complete about January,

1931, and will be sent, on as supplements to the scheme if they are leady in time for the
meeting of the Advisory Board.
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The Viswa Bharati Institute of Rural Recomstruction,
SRINIKETAN.
BRIEF OUTLINE OF ITS GROWTH AND ACTIVITIES.

Dr. Rabindranath Tagore had for a long time loved the village life of India
and had cherished the desire to be of service to it. As early as about 1912 he
acquired Irom Lord Sinha of Raipur a piece of property, not far from Santini-
ketan and adjacent to several villages, which he wished to make into a nuecleus
from where village life could be studied and developed. This place was given
the name Sriniketan and Dr. Nagen Gangulee, who was recently on the Royal
Agricuitaral Commission, was for a time in charge of its establishment, but, due
to lack of funds, nothing much conld be achieved and the project had almost to
be given wp. In 1921, Dr. Tagore found in America a young and enthusiastie
Englishman, Mr, L. K. Elmhirst, who was not only willing to put his head, heart
and hund into the work, but who was able to secure financial assistance on a
large scale as well. Thus in 1922, with Mr. Elmhirst as Director, was started
the “ Agrieultaral Department ’’ of the Viswa Bharati or the International
University.

Soon, however, it was realized that the application of seience to agriculture,
though absolutely “essential, was only a part of what was needed for the
development of the villages. The incidence of malaria had a distinet though in-
direet bearing on low production ; the number of persons thrown out on to the
land due to decay of cottage industries, was seriously disturbing village economy;
primary education was accelerating the drift to the city and several other phases
of village life were together forming an almost insnrmountable obstacle to agri-
culturzl development. The ‘¢ Agricultural Department ’’ of the Viswa-Bharati
therefore, very soon assumed the name and functions of the Viswa-Bharati Insti-
tate of Rural Reconstruetion.

With the generous financial help of Mr. and Mrs. Elmhirst, and a little from
Indian sources, Government and publie, the Institute has been struggling against
loeal obstacles—and not altogether without success—for the past ten years.
To-day its work is more or less clearly outlined. It does research, it provides
for resident teaching and it earries on extension work of various kinds in the
villages. The following figures, showing the various sums of expenditure in-
curred, on the Institute and the allotments for the current year, will give &

clearer idea of the size and status which it has now attained :—

Ras.

(a) Initial donation from Dr. Rabindranath Tagore including 70,000
lands, buildings, livestock, ete.

Initial donation from Mrs. E. W. Straight e .. 154,000

Total .. 2,224,000

(b) Total Capital Outlay in lands, buildings, ete.,, sinee 1922 181,019
{¢) Total recurring expenditure since 1923 .e .. 324992

J . ?—-( 7 1 5{5‘/3

7003 o ¢
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(d) Budget figures for 1931-33 showing execeay of iture
over income in the various departments of the Institute ;

Extension Work in'villages . . 130:0'00
Rural Research . . . 8,000
YVillage Industries and Crafts . . 7,000
Agricultural Research and Demonstration . 5,000
.Resident Teaching .. o .o 4,000
Office and Stationery . . .. 2,500
Maintenance of buildings, stock, ete. .. 3,600
General and miscellaneous .. . . 4,000

Annual Capital Expenditure on buildings, new 8,000
stock, ete. )

an—————

Annua] Total .. ' 50,000

.. Although the Institute has gained considerable reputation during the past ten
years, the financial help received from Indian sources has not yet been encourag-
ing. It is, kowever, hoped that now when, thanks to our friends, Mr. and Mrs.
Elmhirst, the foundations of the institution have been firmly laid, the publig
spirited men of India will take more interest and encourage us by co-operating
in our work with confidence.

, RATHINDRANATH TAGORR
SRINIEETAN,
November, 1931.
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APPENDIX VIIL
: - Sussecr No. 8.

"REPORT® ON HEMP MARKETING IN INDIA BY T. S. SABNIS, ESQ,
1.AS, LATE HEMP MARKETING OFFICER, IMPERIAL COUNCIL OF
AGRICULTURAL RESEARCH.

At its meeting held at Pusa in December 1929 the Governing Body accepted
the recominendation of the Advisory Board for the employment of a whole fime
officer for a period of one year to study and report on the conditions under which
hemp is handled and marketed in India in order that it may compete more suc-
cessfully with Italian hemp in European markets. As a result Mr. T. 8. Sabnis,

Second Economie Botanist to the Government of the United Provineces, was
appointed to conduct this enquiry which took eight months.

The report® of Mr. Sabnis is now for the consideration of the Aﬂv:sory

Board.
M. S. A. HYDARI

! Secretary.

New DeLug,
The 15th January, 1932.

*Not printed as an enclosure. Was separately printed as a pamphlet and
circulated to members.

L1ICAR
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Sussect No. 9.

FACILITIES FOR ADVANCED STUDY AND RESEARCH IN AGRICULTU-
‘ RAL SCIENCE AND COGNATE PURE SCIENCES IN THE UNITED
KINGDOM.

Attention is invited to the attached copy of the pamphlet (not printed)
entitled ® Facilities for advanced study and research in agricultural science
‘and coguate pure sciences in the United Kingdom ’’ issued by the Ministry of
Agriculture and Fisheries, London.

2. The Government of India have been asked to forward mny suggestions
that they may have to offer for the improvement of the publication in order
that it may be of maximum value fo the research workers in India who may
confemplate a period of study in the United Kingdom. The question has been
referred to the Imperial Council of Agricultaral Research for consideration.

3. In this connection it may be pointed out that in acecordance with the
request of the Ministry of Agriculture and Fisheries steps are bemg taken by the
Imporial Council of Agricultural Research to prepare and issue a similar
volume for India. The material for the Indiar volume has now been received
from the Local Governments and Universities in India and is being compiled.
Subject to any suggestions received, the model of the English volume will be
followed as far as applicable.

" The subject is now submitted for the consideration of the Advisory-
Board.

T. VIJAYARAGHAVACHARYA,
Secretary.
The 4ih January, 1932.
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APPENDIX X.
Susiecr No. 10.
PROCEEDINGQ OF THE FOURTH MEETING OF THE SUGAR COMMITTEE
: HELD IN DECEMBER 1931.

The Proceedings of the fourth meeting of the Sugar Committee, held in
December 1931 (not printed), ‘are.circulated for the information of the Ad-
visory Board.

2. The recommendations made by the Sugar Committee on the vanous items
of their agenda have been summarised in the attached statement (Enclosure).

The action taken .on the recommendations is shown in the last column of ;the
statement.

T. VLJAYARAGHAVACHARYA,

o Secretary.
The 7th January, 1933.

ENCLOSUB.E

Statemont showmg the recommendations contained in the Proceedings of the Fourth
Meeting of the Sugar Committee.

*

: Recommendation
Berial | Item of Agenda. Bubject, ) of the Action taken.
No. . " Committea,
1 2 . 3 L] 6
1] Item No.lofthe | Decisions of  the | Noted .. .. .+ | No saction required.,
Agenda. Goveming Bod
recommendations
of the Bu, m-
. mime(hg‘::utmg)
2 | Itemn No. 2 of the ] Co-option of Lals Resommended + } Lala Hari Raj Swarup
Agenda, Py »
o8 & member of the
Committee, ioely
3} Item No.3of the | Mr. Wynne Sayer's | The report wanrecorded .. | The official report of
Agenda. port on the Im- the oconference is
perial Sugarcane Re- awaited,
Coufevence,
4 ]| Item No. 4 of the | Bcheme for an econo- 'l‘l)ef"lhls tee was Di d m'éim:lrl
Agenda. mio iry into the | that work ea & picoe of | Indian
m‘;fqm d l is of | Cotton Committes
in the | very great importance and { and before
hould be rhory ime | the A
North Bihar, Bombey, It was agreed | wide Subject No, 11

‘We oughs to go on with our
enquiry and include erops in
rotation provided we have
not %0 pay more than what

has been previously proposed
in this connection. The
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Statement showing the recommendations contained n the Proceedings of the Fowrth
Meeting of the Sugar Committee—contd.

b S K Recommendation
Serial | Item of Agenda. Subjeot. of the Action taken,
No. } Committes,
1 | 3 [} 8
8 | Item No, 5 of the | Report of the Indian | The dati of the | Extracte sent to the
‘1 Agends. - Tariff' Board on the { Tariff Board were endoreed, | Departments of the
" Sugar Industry. special emphasis being laid | Government of In-
‘ on certain pointa. dis conoerned.
6 | Item No. 6 of the | Mr. Noel Deerr’s note | The Committee desired to | The note has been
Agenda, - - |- on research work in{ thank Mr, Noel Deerr for his | ocirculated socoord-
the cane sugar indus- | very valuable note and de- | ingly.
try. sired to circulate it to Pro.
vincial Directors of  Agri-
culture,
7| Item No. 7 of the | Application of Mr. A. | This was not accepted aa it | Placed before the
Agenda. R. Srinivasa Rao for | was not considered to be Adv Board,
conducting  ocertain | either a research project ora | vide Bubjeot No.
experiments in sugar- | scheme of  experimental | 16(b) of the Agenda,
cane. ’ work. . January 1932
meeting,
8 | .Item No. 8 of the [ Scheme for the estab- ded for ti Placed before the
Agenda, .| lishment of a Bugar- | subject to ocertain amend- Advnorg Board,
cane Research station | ments, vide Subject No, 14
in the Punjab. of the Agenda, Jan-
. - uary 1932 meeting,
9 | Item No. 9 of the | Scheme of research on | Approved of the expansion | Flaced before the
Agenda, .| sugarcane in the | of the Anskapalli research | Advisory Board, vide
Presidenoy. station and of the provision | 8Subject  No.. 16(a),
8 of a sub-station, but d 3 4 1932
the question of site of the | meeting.
latter to be more fully exs-
mined,
10 | Ttem No. 10(a) of Apphcatmn from the | R ded for ti Placed before the
-| .:the Agenda. - nited Provmoea - subjeot to certain modifica- A.dvuo? Board,
Government for tions and conditions. side Bubject No. 15
gmnths.l76810 of the Agends, Jan.
for investigation into uary 1932 meeting.
the problem of sugar .
industry in the United :
Provinces,. ,
11 | Item No. 11{a) of | Scheme for conducting | Approved subject to certain | Placed before ' the
the Agenda. research work on the | modifications, Ad A
. genetics of the sugar- vide Subject No, 12
cane at the Impenal of the Agends, Jan-
. Cane-Breeding uary 1932 meeting.
tion, Coxmbaum.
«a | Item No, 11(3) of | Application from -the | Recommended .. «« | Placed before  the
the Agenda., Government of His | = M'Wrg Board,
Highness the Maha~ vide Bubject No. 13
raja of Mysore for a of the Agends, Jan-
uary 1932 meeting.

grant of Ra, .21,000
spread over & period
of five years for the

.'bxeedmg of thick
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’a

Stotement showing the recommendations contained in the Proceedings of - the Fourth,
l!lcctmg of the Sugar Commmee—contd. ’

Recommendation i
Serial | - Ttem of Agenda. Subjeot. of the Action taken.
No. B Committee. :
1 2 3 4 [
12 | Item No. 12 of the| The open pen system | (1) The Report should be | Action being taken.
A;ndn. of white sugar manu. | published subetantially as |- :

13

i4

18

18

17

Item No. 13 of the |
Agenda.

Item No, 14 of the
Agenda,

Item No. 15 of the
Agenda,

Item No. 16 of the
Agenda.

Item No. 17 of the
Agenda.

facture. of

experiments oconduo-,

ted under t;m aus-
pioces of the Imperial
Council of Agrionl-

compiled.
(2) The Bhopal Durbar and
. Sai; Muhammad
d be thanked for
theu assistance in connee-

This has been done.

tural Research. tion with this experiment.

The Committee also wished

- to convey their thanks to .
Mr, Har Bahai Gupta. )

(3) Ra. 4,000 ahould be placed | The Governing Body
at the disposal of the Sugar | has been addressed
Technologist for testing | for the lequu'ed
and demonstrating his im- |  sanoction, i
proved bel during the pre. Lo
sent sugarcane season. The

trial is to be carried out at

Cawnpore by the BSugar

Technologist. :

' (4) A short pamphlet based | Mr. Srivastava: ‘is
on the Bilari Report should | arranging for this to
be printed in Urdu and | be done.

Hindi.
Sch for a R h | Subject to the budget details | Placed  before the
and Testing _Station being sorutinised ~ by the Advisory  Board,
for the i Vioe-Ch the vide Subject No. 17

syatem of gnr and

' sugar manufactare,

drawn up h:':vl the
Sugar Technologist,
Imperm.l Connonl of

was approved. It way
agreed that the Committee's
support to the schome waa
conditional on the United
Provinces Government s cor-
1, and to oertain

Sugarcane Insect Pesta
(including the carriers,
of Mosaic) acheme for
work at Pusa,

Interim Report on the
Improved Cane Crush-
ing mill at Dacca.

Grant of Rs. 8,000 for
experiments ln devm-

other conditions being eatis.
fied.

The sense of the meeting was
_ that the expenditure  pro.
posed should not be incurred.

The Sugar Technologist should
be asked to get in tonch with
the makers of the mill and
to arrange for a test.

Further trials in this connec.
tion ahoqld be arranged in

ing @ Frnrip
small-power
oane crushing mnﬁ“
the Punjab, United
Provinces and Bihar
and Orissa,
Repreeentation from
Messrs.
Sutherland & Co.,
Ltd., Cawnpore,
the increasing diffi-
gultien enoonn‘ tered
sugar _faotaries,
oz:.. in Indis in find-
ing an outlet for their
prodlmt.mn of molasses

with the Sagar
Technologist.

of the Agenda, Jan-
uary 1932 meeting.

Placed before the Ad-
visory Board,

gléleu;o; No. .lls of the

T an

1932 moeting. e

The Sugar Techno-
logist ~ addressed

ly.

This will be sn,
to the Local
ments conoerned.

No

The sub
of Meesrs. R, C. Snvutnvn.
Noel Deorr, F, Millar and
F. A, Sherwani should go
into the question and report
at the next meeting of the
Sugar Committee on  the
Memorandum presented by
Mesars. Begg Sutherland t
Co.

Will be placed

P in
before the lga
meeting of the Su
Committee, g
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\

Statement showing the recommendations contiined in the Proceedings of tha Fourth
Meeting of the Sugar Committee—ooncld.

. : Recommendation ’
Serial | Item of Agenda. - Subject. of the Aoction taken;
No. ) . . Committee,
1 2 8- 4 N ]
18 | Ttem No. 18 of the { Note by the _ Sugar | This was read but no action | No sction required.
Agenda. Technologist, Imperinl | was to be taken on the sug-
Council of Agricul- | gestion mnde by the Sugar
tural R h re. | Technologist
garding the import
and sale of Russian !
Beet Sugar,
19 | Item No. 19 of the | Memorandum by Mr. | Recorded . ++ | No action required.
Agenda. 8. Ernest Devlal, .
Cawnpore, on sugar
| industryin India.
20 | Item No. 20 of the | Geological and chemi- | The information collected was | Noted.
Agenda, : cal survey of the soils ded, the Sub.C i
of sugarcane growing | dealing with research sche-
area. mes to bear the discussion
in mind.
81 | Item No. 21 of the | Demand for Brown | The Committee felt that they | The Sugar Bureaa has
. Agends. Bugar. had not sufficient date before | been addreased  ao-
them and it wae eventually | ocordingly.

decided to ask the Bugar
R to collect informae
tion with regard to the rela.
tive prices of khandsars and
Java SBugar.
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APPENDIX XL

Sussecr No. 12,

SCIIE\I]-. FOR CONDUCTING RESEARCH WORK ON THE GENETICS OF
" ' THE SUGARCANE AT THE IMPERIAL CANE-BREEDING &TATION,
COIMBATORE..

. Altention. is invited to the attached letter and enclosures (Enclosures I
to III), from the Government of India in the Department of Education, Health
and Londs, No. 1802-Agri., dated the 23rd November 1931 regarding a scheme for
conducting research work on the genetics of the sugarcane, The scheme was
eonsidered by the Sugar Committee at their meeting held at New Dellhi on the
7th December 1931 and approved by them (Enclosure IV).

The scheme is now submitted for the consideration of the Advisory Board.
T. VIJAYARAGHAVACH.ARYA,
Secretary.

The 2nd January, 1932,

ENCLOSURE L

Copy ov LrrrER FROM THE UNDER SECRETARY TO THE GOVERNMENT oF INnia,
DerarTuENT ov Epvcation, Heaurm AND Laxos, To THE SEcreTARY, IMPERISL
COUNCIL O AGRICUTURAL Rx-:snxcn, No. 1802|Amu.. DATED THE 23rDp Noveurig
1931,

I am directed to forward a scheme (Enclosure I1I) submitted by the Im-
perial Sugarcane Expert for conducting research work on the genetics of the
sugarcane at the Imperial Cane-breeding Station, Coimbatore, together with &
copy of a letter (Enclosure II) from the Director, Imperial Institute of Agri-
cuitural Research, No. 8012, dated the Oth November, 1931. The Government of
India approve ihe scheme which, it will be seen, involves an annnal recurri.ng
expenditure of Rs. 7,400 and is intended to run for a period of five years in
the first instance. In the ordinary comrse, the Director, Imperial Institute of
Agricultural Research, would have been directed to forward the scheme to yom
with the request that it should be placed before the Imperial Conneil of Agri-
cultnral Research, with a request that a grant should be made to meet the cost.
It is, however, nndentood that & meeting of the Imperial Council of Agricul-
tural Research Sngar Committee has been eonvened at the beginning of next
month and, in order to save time, I am to forward the scheme direct and to
ask that the decision of the Council on the sub,]ect ‘may be communicated to
thé Government of India in due course.

 ENCLOSURE I'L

Copvoranmmmanmrcmn. Immu. IxmmorAanmam
Research, No, 8012, patep 188 91 NoveEmasr 1931

I have the honour to forward for the consideration of the Government of
India a echeme (Enclosure ITI) submitted by the Sugarcane Expert for econ-
dueting research work on the genetics of the sugareane at the Imperial Cane-
breeding Station, Coimbatore, to be financed by the Imperial Council of Agri-
cultural Researeh.
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2. The scheme, which has my- full support, involves an annual recurring ex-
penditure of Rs. 7,400 as detailed below and is intended to run for a period of
five years in the first instance -

. Rs.
(1) One Geneticist @ Ra. 300—20—600 . o« .Average 528
Provident Fund .. . . e 50
: . Rs. 576 x 12 =6,900
b (2) Lump sum provision for equipment,ete. .. = .. 500
Total . Rs. 17,400

. 8. Should {he scheme meet with the approval of Government, I would sug-
-gest ity being forwarded direct to the Imperial Council of Agricultural Research
to enable 'the Council to place it before the meeting of the Sugar Committee
o be held on the 7th December, 1931.

ENCLOSURE IIL
4 scheme for conducting research on the genetics of the Sugarcans.

) The present staff at my.Station are wholly engaged in the admittedly use-
ful work of breeding improved seedlings for every part of India. In view of the
practical results already obtained and the need and demand for more improved
canes, it is not desirable—even if practicable—to take off any of the staff for
other work. At the same time, I feel that work on the genctics of the sugar-
cane is vital for placing sugarecane breeding in India on'a sound and sure basis.
Because of the wide range of conditions that sugarcane breeding in India
has to cater for and eertain climatic handicaps associated with the loeation of
the bulk of the Indian cane area within the sub-tropies, sugarcane breeding at
Coimbatore needs the full resources available from recent advances in the
science of breeding. In recent years, the study of crops on the genetical side
has assumed great importance and other cane countries have started work on
this important aid to cane breeding by the addition of geneticists to their
staff.” '

.. 2. 1 have the honour to request you to be so good as to kindly approach the
Imperial Council of Agricultural Research for a grant to add to my Station,
for a period of five years, in the first instance, the post of Geneticist. The
appropriateness of the necessary grant being made by the Imperial Council
would be evident from the following eonsiderations :

(¢) The work will be useful to the whole of India, as Coimbatore is the
only Station supplying seedlings to every part of .India.

(i) The grant does not involve any expenditure on land and buildings
both of which are available at the Sugarcane Station, Coimbatore.

""(4#) The grant is likely to make Coimbatore better able to supply new
scedlings to the chief sugarcane provinces, to most of which the
lmperial Council has already made grants, the testing of Coimba-
_tore productions forming one of the important items in these
schemes. Certain of these provincial schemes, for example, those
o for (1) Shahjahanpur in the United Provinces, (2) Sugar Research

' Station in Bihar and (3) Grant for testing Coimbatore seedlings -
' at Dacca, are directly dependent upon the quality and quantity of
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new and improved eanes available from Coimbatore, and there are
other similar schemes awaiting consideration.

(iv) Coimbatore is very suitable for carrying on work of this nature
becanse of (1) the very wide range of types available at the Sta-
tion, (2) the fact that Coimbatore has used the largest number
of wild species of Saccharum in erossing with sugarcane and (3)
the interesting intergeneric crosses between Sugarcane and Sorghum
now in progress. This last piece of work has been characterised
by Kew as covering a wider gap between genera than the previously
recorded intergenerio erosses.

3. For satisfactorily doing the work a fully trained Geneticist with fairly
long experience of such- work and thoroughly conversant with the latest deve-
lopments in eytological technique will be needed. The success of the work de-
pends entirely on the individual selected. As the person recruited will need to
carry on the work more or less on his own account, a post in class II Service is
needed. As to scale of pay, I would suggest the Class II grade at Pusa below
the efficiency bar, viz. Rs. 300—20—600, but would strongly urge that the
Public Service Commission be empowered to start the eandidate at any stage in the
grade according to his qualifications and record of work done.

4. If and when appointed, the Geneticist will have available to him the full
use of my Station laboratory and its equipment. A lump grant of Rs. 2,500
for the five year period will be needed for any further equipment to my labora-
tory and for engaging an extra laboratory boy if need be.

5. After the considerable emphasis by the Indian Tariff Board on the need
for spending more on Sugarcane Research in India, I take it, no reasons need be
elaborated in justification of this grant.

ENCLOSURE IV.

ExTRAOT OF PARAGRAPH 12 FrROM THE PROCEEDINGS OF THE 4TH MEETING OF THE
Sveae CoumrrTee oF THE IMPERIAL CoUNCIL OF AGRICULTURAL REsearcH,
HELD AT NEwW DELHI ON MoNDAY, THE 7TR DECEMBER 1931.

L] * - L L 4 L

12. Scheme for conducting research work on the genetics of the sugarcane at the
Imperial Cane-Breeding Station, Coimbatore.

Rao Bahadur Venkataraman’s scheme was approved with the following modi-
Beations :—

(1) That the Geneticist should be a Cytologist with training in genetics
on & pay of Rs. 400-—20—500.

(2) That the lump sum provision of Rs. 2,500 for equipment should be
made to be available as required and not by instalments of Rs. 500
annually. Dr. McRae expressed doubts as to whether the equip-
aent was sufficient but Rao Bahadur Venkataraman explained that
he had stated his minimum requirements and in case more funds
were needed in this connection he would come up again.

L
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APPENDIX XII.
Susszor No. 13.

APPLICATION FROM THE GOVERNMENT OF HIS HIGHNESS THE
MAHARAJA OF MYSORE FOR A GRANT OF RS. 21,000 SPREAD
{OVER A PERIOD OF FIVE YEARS FOR THE BREEDING OF THICK
{CANES.

At théir meeting held at New Delhi on the 8th December 1931 the Sugar Com-
mittee of the Imperial Council of Agricultural Research considered the application
(Enclosure I) from the Government of His Highness the Maharaja of Mysore
and recommended (Enclosure II) it for sanction. The scheme involves a
recurring expenditure of Rs. 3,600 and a non-recurring expenditure of Rs. 3,000
making a total of Rs. 21,000 spread over & period of five years.

The scheme is now submitted for the consideration of the Advisory Board.

T. VIJAYARAGHAVACHARYA,
Secretary.
NEw DELHI,
The 31st December 1931. -

ENCLOSURE 1.
NOTE ON A BCHEME FOR THE mé;mmo OF THICK CANES.

The climatie conditions prevailing in the Mysore plateau are admirably suited
0 work on the breeding of thick sugarcane varieties suited to tropical India. We
have had a very large numhber of cane varieties both indigenons and imported
under observation for the past twenty years and the great majority of them bave
been found to flower and set seed with great regularity. Work on the breeding
of thick canes was started by Dr. V. K, Badami, now Economie Botanist to the
Department of Agriculture, as long ago as 1912 ; as no special staff eould be pro-
vided to carry on the work, it has had to be confined to small dimensions. Even
under these eonditions a number of seedling canes of great promise have been
developed. Some of these, notably H.M. 544, H.M. 320, H. M. 553 and Babbur
Striped (a striped bud variation from H.M. 544) have spread over large areas in
the State and have in some of our best sugarcane areas, almost entirely replaced
the indijgenous canes. Yields of 60 tons of cane or 6 tons of jaggery to the acre
have been registered with H.M. 320 with an application of manure much below
that which is common in the heavy yielding areas of Bombay Presidency. Although
these canes have not been specially advertised, some of these (not the best) bave
found their way outside the State into different portions of Bombay where they
.ave reported to be competing successfully with local high yielding eanes. Some of
the seedlings, obtained from a rich and high yielding local eane (Pattapatti), during
the past three or four years, have shown a vigour eombined with coraparatively
high suerose content which far surpasses anything we have seen heretofore.

The conditions for the development of testing and propagation work on seedling
thick canes have greatly improved within the last year. The Mysore Government
huve recently sanctioned the establishment of a farm of 600 acres under the Irwin
Canal which will be largely devoted to sugarcane cultivation to meet the needs of
the 120,000 acre tract which is to come under irrigation. This will allow for eom-
parative trials of promising seedlings on a large scale and I believe that Mysore
is in & position to eontrihute very materially to the improvement of thick eanes in
tropical India. *
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The work at present is greatly hampered by lack of staff and under present
conditions, it will be impossible for the Mysore Government to meet our require-
ments in this regard. Our main requirements are two trained assistants to work
under Dr. Badami on intensive breeding work in the raising of seedlings from the
large amount of material available (more than 70 different cane varieties) and from
crosses between the more promising of these. Another promising line of work
which we are anxious to take up is that of attempting to produce new varieties by
the action of X-Rays on buds and flowers of sugarcane. As far as I am aware, no
work of this kind has been as yet attempted in India, but work elsewhere on other
plants has yielded very interesting results. During my recent trip to Java, I had
the opportunity of seeing new strains of tobacco produced on the Kiaten Experi-
ment Station by means of X-Ray action which held out great promise of practieal
results, while the use of X-Ray in inducing variation in crops reproduced from
seed seems likely to yield interesting and valuable results. It would seem that a
plant such as sugarcane which is regularly reproduced vegetatively is likely to
yield practical results much more rapidly. I may say that on both the farms
where it is proposed to concentrate breeding work, viz.,, Hebbal Farm where the
raising of seedlings now in progress should be expanded and the Irwin Canal
Farm which will be devoted largely to sugarcane, we shall have eleetric power
which will enable us to carry out this work. i

The work which we are undertaking in Mysore has already benefited areas
outside the State and should be, I believe, of great value to all parts of India
where thick canes can be profitably grown. A scheme to provide assistance in this
work is therefore, I submit, one which should receive the sympathetic eonsideration
of the Imperial Council of Agricultural Research. I may say there is no thought
of attempting to supplant the work being done 6n thick ecanes at Coimbatore but we
wish simply to supplement that work. The question of sugar in India is, in my
opinion, of sufficient importance to warrant sugareane breeding work being
attempted in more than one place. The plan of the work which it is proposed to
take up is given in the following note on Sugarcane Breeding in Mysore prepared
by Dr. V. K. Badami, Economic Botanist to the Department. ’

The requirements to carry out a scheme of breeding on the lines indicated are
as follows :—

The additional staff and equipment required for the extension of Sugareane
Breeding Work in Mysore.

(The scheme is for 5 years in the first instance.)

Average Total for
per five
year. years.
Rs. - Ra.
One Senior Assistant on 150—20—230 . 2,280 11,400
One Assistant on 70—10—110 .. .. 1,080 5,400
X-Rayapparatus .. - .. . . .e 3,000
Other expenses during five years .. . e 1,200

Total .. 21,000

1f the total expenditure is spread over five years, it will be Rs. 3,600 per-
annum recurring and non-recurring Rs. 3,000 in the first year.
As far as land, labour and supervision are concerned, the present budget alloi-
ment provided for the Hebbal Farm is sufficient for the present.
LESLIE C, COLEMAN, .
Director of Agriculture,
'
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SUGARCANE BREEDING WORK IN MYSORE
BY
Dr. V. K. Bapaug, L, Ag.,, Ph. D. (Canras.),

Economic Botanist, Mysore Department of Agriculture.

The. elevated platean. of Mysore is eminently snited for sugarcane breeding
work on account of its altitude, distribution of rainfall in the two monsoons and
the general climatic conditions. Most of the exotie canes flower annually in sue-
cession beginning from October and ending in January. They ripen and shed
their seeds in January when the weather is eool and often foggy. Such a condition
is very well suited for the germination of sugarcane seeds, and we have noticed
cane seeds germinating in profusion in the cane field. Many canes which do not
flower elsewhere seem to flower here. These facts were observed by the Indian
Sugar Committee in 1919 and they went so far as to suggest the opening of a
Breeding Station in Chittoor District since Bangalore was situated in the Indian
State of Mysore. Our experience during the last 18 years is that the Hebbal Farm
is admirably situated for carrying on sugarcane breeding work.

Work on sugareane breeding was started in Mysore early in 1912. We have
been co-operating with Dr, C. A. Barber, Professor J. B. Knight and Rao Bahadur
T. S. Venkataraman since then. Very early, in our work, we discovered that the
exotic canes and even the standard indigenous canes were hybrids in their constitu-
tion and that they produced, in their turn, an innumerable number of variations.
It was, therefore, in order to increase the number of chances of securing good unes,
that several lakhs of seedlings were raised every year fromn different parentage.
The seedlings originally’ selected for their great vigour and other agricultural
qualities were carefully tested for the quality of their juice and only those showing
a high sucrose content were retained. Some parents like Red Mauritius were
found to produce vigorous seedlings and others like Barbados 208 to produce rich
seedlings but very poor in vigour. It was only by a thorough chemieal eontrol in
the work from the very beginning that we have been able to isolate vigorous zanes
rich in sucrose and having a low quantity of glucose. Our main objcet all along
has been to produce canes for high tonnage and for producing good hard jaggery
with keeping qualities.

At present, we have in the specimen plots 28 indigenous and 42 exotic sugar-
cane varieties under observation. Some of them produce more rich seedlings than
others. The following figures give a few examples of the character of some parents.

9% of seedlings having
total S8olids in their
Juice.
r A b |
More than Less than
15%, 15%,

Barbados .. . . .. 213 727
Striped Mauritius .. . .. .. 176 - 82:8
White Mauritius .. .. .. .. 30-0 70-0
Ashy Mauritins .. . .. .. 186 - 814
Java Mysore . e e T e 9-5 90-5

Cheni . . .. . ' 70-0 30-0
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. Red Mauritius, Java canes in general, Demarara canes and many others have
given vigorous seedlings ; but a very small number of them have produced seedlings
rich in sugar. On the other hand, there have been among the seedlings of all
Barbados canes, many rich eanes but they all lack in vigour. In a few years, we
were able to discard many eanes as bad parents in breeding work. It is generally
considered that thick rich ecanes or Noble eanes have not much vigour and therefore
attempts are being made to eross them with wild saccharums like S. spontaneum to
introduce vigour into the Noble canes. Our experience has been that sll the noble
canes are hybrids and they, on selfing, produce seedlings of various kinds among
which, many are thin or reed canes of which some are rich in sugar and others poor.
Often, these thin eanes are hard and useless but on rare occasions, we have seeured
vigorous rich canes. We are inclined to believe that in many cases some inhibiting
factors have been suppressing vigour and other characters in noble canes. One of
them, Loeal Striped 0-0-3-8, a seedling raised from local Pattapatti, is very vigorous
and fairly rich in sugar. A small plot on the Hebbal Farm recently harvested gave
a yield of over 65 tons when the canes were only seven months old. Such thin, rich
and vigorous seedlings have been now raised out of H. M. 89, Red Mauritius and
Striped Maaritius. Heterozygous thick eanes have been crossed with the thin wild
forms of saccharums to get vigorous seedlings. When it has been observed that the
thiek character is recessive in most of the canes, it is rather doubtful to say whether
the thin seedlings raised from the crossed arrows are the results of the erosses made
or only the segregates rising out of the hoterogeneous parent. This problem becomes
more complex when a number of hybrids are used for crossing one with another in
succeeding generations. The pollen and the ovaries are so heterorygous that it is
difficult to make out in what manner the ecombinations have taken place in the
resulting hybrids. In these complex erosses, there is every chance of the vigour of
the wild forms not being included at all. This rather crude kind of breeding
work was considered sufficient as long as one believed in the blending of
characters, but now that the purity of gametes has been recognised, work in future
has to be based on a more scientific basis. We have, therefore, utilised all the
sugarcanes as parents and made our selections ont of several lakhs of seedlings.
From among the seedlings raised by selfing flowers, we are trying to raise homozy-
gous canes. There is every likelihood of these seedlings being less complex than
their parents. We have further noticed that while thick eanes have produced thick
and thin seedlings, thin canes have so far not produced any thick canes. By selfing
a few generations of selected seedlings, we hope to establish pure homozygous eanes
rich in sugar both in the thick and thin eanes. From such a foundation stock, we
propose to build up new seedling varieties. As this kind of work requires a good
deal of technical help, for want of facilities and staff it has been kept in abeyance.
Meanwhile, the heterozygous sugarcanes have been utilised for breeding purposes.
It will be many ycars before the hybrid nature of standard eanes is fully
exploited.

In 1914, two thousand selected seedlings were planted out, of which 300 were
promising. Twenty of them contained more than 20 per cent. sucrose, one of them
giving as much as 22 per ecent. sucrose in the juice. By 1917, as many as 58
promising ones were under observation. It was in this year that H. M. 320 and
H. M. 541 were evolved. Even in the early stages, some of them indieated their
capacity for very high vields. Promising ones were tested in different places as
early as in 1917. In 1918, a thorough weeding of doubtful performers was made
for making place for fresh seedlings. By 1923, promising seedlings had been
tested in several localities in the State, in places having nearly 300 inches of rainfall
and in the dry and saline tracts. H. M. 511 became popular in the eastern part of
the State where the soils are sandy and had an early season. In rainy sones and on
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heavy soils, these canes take a longer time to mature than the usual period of one
year. It was found early that no one cane suited all the parts of the State and
that a number of them were required for different places having different sets of
conditions for making a successful growth. From 1923 to 1929, more attention
was' paid for testing canes in the districts'and distributing the best ones fit for each
locality. By 1930, the following canes had become established in Mysore.

1. H.M.544 has become popular in the eastern districts and in parts of
Malnad. This is quite unsuited for poor soils or gravelly soils. This will not
ripen on heavy soils early. It is a very thick yellow cane.

2. H.M. 320 is & medium cane and is as rich and early as the local Pattapatti.
It tillers freely and produces the greatest quantity of good hard jaggery. Yields
of ‘60 t6ns have been harvested. It is now displacing all other canes in most of the
eastern districts of Mysore.

3. H.M.553 is becoming popular in the Mainad and semi-Malnad and in
Chitaldrug Distriet.

4. H. M. 602 is a thin cane and is well suited for alkaline soils in the dry parts
of the State.

5. Babbur striped, a bud-variation from H. M..544, is very vigorous and is
replacing H. M. 544 in many places ; but it is slightly poorer in sugar than H. M.
544 and takes slightly longer to ripen. '

Many promising seedling canes are under observation on the Hebbal Farm for
several years. The quality of juice and the average yield of some of the promising
seedling canes are as follows :—

Quality of juice. Average.

r Sy r Al
%Glucose.%Sucrose.  Yields. 9,Yield.

Looal Pattapatti .. .. 20-35 -34 19-3 tons. 100-0
H.M. 320 . .. 20:00 -22 40-3 ,, 203-4
H.M. 544 .. .. 18:75 .45 29-0 ,, 151-8
H. M. 500 . .. 2075 28 29-1 ,, 1526
H.M. 312 . .. 19-80 ‘15 34-3 ,, 1771
Babbur Striped .. .. 19-25 .33 278 , 143

THhe present season is very interesting on the Hebbal Farm. In seven months
after planting all the Java seedlings including E. K. 28 and P. O. J. 2878 and almost
all the Coimbatore seedlings have begun to flower. The canes are quite short aund
there is mo possibility of their producing heavy yields. On the other hand, our
more recent seedlings H. M. 603 and H. M, 604, H. M. 605 and H. M. 606 have
made enormous growth and are still growing. The North Indian eanes have as
usnal made a trady growth. Coimbatore seedlings are giants by their side and
they, in their turn, look like dwarfs by the side of our rich thin canes. It is
quite possible that some of our thin canes are also suited o other parts of India.
Dr. Posthumus of Java who visited the Hebbal Farm this year lately was dis-
appointed to see the performance of P. O. J. 2878." He has an inclination to
try our eanes in Java on the platean regions, if possible.

1t was indicated by the ** Indian Sugar Committee *’ in their report that new
catres ghould be evolved to make the best use of good cultivation and manuring.
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We have not lost sight of that suggestion in our work. Manurial experimants on
the Hebbal Farm bave elearly shown that to get heavy yields, the seedlings require
adequate manuring. The following table gives the results of trials in 1921.

Cake Cake and
alone. Amg SO,.

H.M 14 .. . - . .. 26-8 tons. 32-7
H.M.544.. . . . .. 38-2 ,, 47-5
H.M.312 .- .. .e .. 40-8 ,, 54-7
H.M. 310 .. . .- .. 232 ,, 33-6

It was believed that the jaggery from seedling canes would not be quite as
good as that from our rich Pattapatti cane. Experiments conducted on the estates
of Mr. Ooragahalli Krishna Iyengar in 1920 showed the following facts. The canes
were grown and the jaggery was made by Mr. Ooragahalli Krishna Iyengar.

Analysis of Jaggery.
Cane. - Total Solids. Sucrose. Glucose.
Local Pattapatti .. .. .. 89-3% 725 11-37
H.M.544 . .e .. 89-35 72-0 11-37
H.M. 310 . .. .. 88-90 76-0 6-75
H.M. 14 . . .. 90-35 71-0 10-87

At present jaggery made from H. M. 320 and H. M. 500 is quite as good as any
jaggery made in the State. H. M. 602 is producing high class jaggery in the
alkaline tracts. We are now trying to produce canes for much higher yields and
also rich, vigorous early maturing canes. Our future success lies in giving the
raiyat the right sort of cane for his land in his locality and enable him to reap the
maximum profit out of his labours.

The future®problem is not entirely one of producing a thick eane or a thin
cane but one of producing eanes which would increase the profits of the raiyat.
Thin canes usually tiller freely. If the canes are thick, their number per acre will
decrease. If the canes are tall or heavy, then also the number falls down. We
should try to get canes which would ripen early enough not to npset the rotations
which suit a loeality and at the same time, attempt to produce heavy tonnage.
We desire to extend the work on sugareane but eannot do so without ontside
help.

The whole work on sugarcane breeding has been earried on by the staff in
the Department whose major work is breeding work on ragi. There is no staff at
present specially set apart for sugareane work. Scientific knowledge during these
18 years has greatly advanced and we have gained in the field and in the laboratory
much experience. A definite programme of work for sugareane breeding has been
already drawn up by the department. As facilities and funds become available,
different problems will be taken up in the order of their merit.

1. We shall try to lay out bigger plots of standard varieties to get larger
quantities of fertile seeds.

2. Attempts will be made to inbreed by selfing a number of promising
varieties to secure a foundation stock of homozygous varieties.

3. Cytological investigations which have been already taken on hand will

be eontinued ; for the present knowledge is gunite obscure and the results so far
obtained by various investigators are quite eonflicting.
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4. Improvement of ‘sngarcanes by selections among bud variations will he
vigorously pursued. We had some interesting results in this line of work. The
local Rashtali has given 2 green and yellow striped cane. Pundia of Poona has
also produced a similar cane and it was sent over to us from Poona by Professor
J. B. Knight. H. M. 89 and H. M. 165 have given red and yellow striped canes,
Red Mauritius has produced a black and red stripedeane. P. O. J. 33a has
produced a red and yellow striped cane which in turn has given vigorous white
canes like H. M. 602. H. M. 544 has produced the vigorous babbur striped eane.
Similarly, striped canes have been secured from H. M. 320 and other seedlings
which are now under observation. It is & very rare instance to get a striped
cane among the seedlings even from among seedlings raised from striped canes.
Probably, on aceount of the dominance of the colours one over the other, simple
colours only are exhibited in the hybrids. Whereas, in the hud variations, {wo
colours may segregate to form bands. However, this phenomenon not only
gives an indication as to the origin of banded canes but also indicates that in
varions other characters also, there may be a good deal of variations which
might be utilised in breeding work.

Recently, X-Ray has become a powerful factor in plant breeding to induce
variations by bringing about changes in the constitution of Gametes or Zygotes.
Much work has been done on cereals in Europe and America. In Java, they are
using X-Rays to bring about variations in Tobaceo. In his recent visit to Java,
Dr. Coleman saw some interesting results already obtained in their work. In
America, they are using X-Ray for bringing about bud variations in fruit trees.
As many of the canes do not flower at all or the periodicity of flowering does not
coincide and the chances of getting the required kind of variations in seedlings are
s matter of conjecture, using X-Ray to produce hud variations at will, is going to
be a powerful factor in the hands of the plant breeder. Since Hebbal Farm has
been fully equipped with electric energy, it will be an ideal place to start this kind
of work. So far as my information goes, X-Ray has not been used by any breeder
in sngareane breeding and it has not been used in any class of "breeding work in .
India. ’

Mysore plateau is ideally sitnated for sugarcane breeding work and producing

- any class of cane. There are already many thick eanes and a few thin canes which

. are worthly of trial in other parts of India. Information gathered by the Sugar

Committee goes to show that there are several hundred thousand acres fit for

thick eanes in Upper India distributed in various provinces from Peshawar to

Assam, By strengthening the present staff and supplementing the present equip-

" ment with .an X-Ray apparatus which could be used in the fields, an impetus will

be given to sugareane breeding work in Mysore. And we can help the cane culti-

" vator in Mysore in particular, and India in general, to reap bigger harvests and help
to stabilize the Sugar Industry..

ENCLOSURE II.
EXTRACT FROM THR PROCEEDINGS OF THE 4TH MEETING OF THE SUGAE COMMITTES
HELD AT New Dennl oN Tvesovay, T 8tE Decemser 1931.

* L] L ] L] L]

. '5. Appliéation from the Government of His Highness the Maraja of
Mysore for a grant of Rs. 21,000 spread over a period of five years for the breed-
ing of thick eanes (Enelosure I).



84

Rao Bahadur Venkataraman was asked to start the discussion. He said that
the Indian Bugar Committee of 1920 had considered Bangalore, Coimbatore and
Chittoor for a Sugarcane Breeding Station as eane was fertile in these places.
Bangalore bad to be given up for various reasons and those reasons still existed.
He added that in breeding, the same basie principles applied to thick canes as
in the case of thin canes and it was alse possible or likely that thin canes or
medium canes might take the place of thick canes in Southern India where
the latter were grown. For example, at Anakapalle Co213, a medium cane, gave
better return than the local thick cane. As regards X-Ray treatment, he said
it was only an experiment. It had been carried out at Trinidad but the results
were uncertain.. It was therefore not a line which was sure to give results. He also
referred to page 207 of the Indian Sugar Committee’s report and said that that
Committee was of opinion that the value of the crop to the State did not justify
the money and attention which were already being paid to that crop in that
State. He said that if the scheme was to be sanctioned, it should be an all-India
scheme. Mr. Mehta said that it would be a useful thing if somebody else besides
Rao Babhadur Venkataraman also undertook breeding work. He said this would
produce more trained men. Mr. Walchand Hirachand said that the co-operation
of Mysore State would be very welcome. The grant wanted was a small one.
Chowdhry Mukhtar Singh said that the new canes bred in Mysore should be
available to others outside Mysore for he was afraid there might be some
difficulty on that score. Mr. Burt said that the Imperial Council of Agrienltural
Research would see that this was arranged for. He added it was only a question

of co-operation between Coimbatore and Mysore. The scheme was in the end
agreed to.

L1ICAR
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APPENDIX XIII.
Sussecr No. 14,

SCHEME FOR THE ESTABLISHMENT OF A BUGARCANE RESEARCH
STATION IN THE PUNJAB.

At their meeting held at New Delhi on the 7th December 1931 the Sugar
Committee of the Imperial Council considered ar application from the Govern-
ment of the Punjab (Eneclosure I), for a grant for the establishment of a Sugar-
cane Research Station. The scheme was referred to a Sub-Committee for detailed
examination and the report (Enclosure II) of the Sub-Committee was adopted
by the main Committee.

2. Statements Nos. 1 and 2 appended to the main scheme have been revised
in the light of the recommendations of the Sugar Committee and it will be seen
from (Enclosure III) that the scheme now involves a total expenditure of
RBs. 1,72,970 (Rs. 9,650 ron-recurring and Rs. 1.63,320 reeurring) spread over a
period of 5 years as against Rs. 2,54570 (Rs. 16,450 non-recurring and
Rs. 2,38,120 recurring) provided for in the original scheme, The Government
of the Punjab have offered to contribute an annual grant of Rs. 8,000 towards the
scheme. The net amount required from the Council on account of this scheme
is therefore Rs. 1,32,970.

The scheme is now submitted for the eonsideration of the Advisory Board.
T. VIJAYARAGHAVACHARYA,
Secretary.
New DevLnI,
The 2nd January 1932.

ENCLOSURE I

ScHEME ¥OR THE ESTABLISHMENT OF A SUGARCANE RESEARCH STATION IN THE
Pongab.

As a sugareane-growing Province the Punjab ranks second in importance in
India. Upwards of half a million acres of sugarcane, representing over 15 per
cent. of the total cane crop of India are grown anonally. Owing to the prevail-
ing low prices of wheat and cotton little money is to be made at present out of
these crops by the cultivator, and it becomes more than ever necessary to stimu-
late the growing of higher yielding varieties of sugareane which is now one of
the cultivator’s prineipal money-making erops.

Again, with the erection of sugar factories in the Province the manufacture
vf white sugar has now become a matter of practical interest to the Punjabi.
This step forward increases the mecessity of paying more attention to the sugar-
eane crop with a view to replacing by higher yielding varieties of eane the loeal
varieties still grown on a large scale, to the introduction in particular tracts of
those new varieties most suitable for them and to the control of insect pests and
fungal diseases to which this crop is smbject.

The climate of the Punjab is not suiiable for cane-breeding work, and it is
mecessary to continne to introduce and to test new seedling canes from Coimba-
tore or elsewhere. During the past few years certain Coimbatore varieties have
been introduced into the Province. As a result of their high yielding eapacities
an area of about 80,000 acres was grown under these improved varieties during
the past year. For the benefit of the cultivator it is essential not only to press



86

on with the replacement by these varieties of the indigenous eanes, which still form
the bulk of the sugarcane erop, but to redouble our efforts to make available to
liim, after thorough trial, further new varieties still better than those hitherto in-
troduced. This work is being done gradually on several of our Decpartmental
Experimental Stations. But on all these farms the work has to take its place
in competition with, and alongside, investigations on all the other crops of the
locality. To get the best results and to obtain them most quickly it is desirable
to have a separate sugarcane research scheme, under which investigations can be
intensified and many more varietics ean be tried.

The sugarcane growing tracts in the Punjab may be divided into four broad
areas :—

(i) The sub-montane tract including the districts of Gurdaspur, Hoshiar-
pur and Sialkot.

(st) The tract of the South-Eastern Punjab, which includes the distriets of
Rohtak and Karnal.

(is1) The Central distriets including Ludhiana, Jullundur, Amritsar,
Lahore and Gujranwala.

(iv) The new Canal Colonies, in which Lyallpur and Sheikbupura are im-
portant sugarcane-growing districta.

The attached table shows the area of eane grown in 1929 in each of the prin-
cipal cane-growing districts of the Province. These areas have all been consi-
dered carefully, with a view to sclecling the hest possible site for the present
scheme. Ultimately the choice centred round Gurdaspur, Karnal, Jullundur and
Lyallpur. Hitherto Gurdaspur has becn the main Departmental sugarcane-
growing farm. Expericnee, however, over a number of years has proved that
it is not an ideal station for sugarcane work, in that the locality is subject to
frosts which at times cause severe damage to the cane crop. The Coimbatore
varieties of sugarcane which have been introduced there are very late in ripening.
Probably the period of growth is unduly prolonged by autumn rains. It is,
therefore, felt that the present scheme should be carried out elsewhere.

At Karnal the srea of land at the disposal of the Department is small and
the water supply poor, so much so that at most not more than 3 or 4 acres of
irrigated sugarcane can be grown annually on the existing farm. Further, it is
understood that the Governmeni of India intend to develop sugarcane work at
their own farm at Karnal.

Jullundur suffers from two disadvantages, in that the area of land possessed
by the Agricultural Department is small and the water supply from wells is very
inadequate.

When Government considered the scheme for a Sugarcane Research Station
some time ago, the Department was informed that the scheme must be made to
fit one or more of the existing Departmental Farms. In view of the considera-
tions given above in connection with Gurdaspur, Karnal and Jullundur, this deci-
sion brings the choice down. ultimately to Lyallpur.

As a sugarcane-growing Distriet, Lyallpur grows from 30 to 50 thonmsand
acres of cane annually. This area represents about 10 per cent. of the sugarcane
erop in the Punjab, and ss & District, Lyallpur ranks third in importance from
the sugarcane-growing aspect. The Agricultural Department has at Risalewala,
just outside Lyallpur, a farm of some 1,100 aeres, of which 220 acres are devoted
to the Cotton Research Scheme financed by the Indian Central Cotton Committee.
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A further 300 acres have been earmarked for the Researeh Scheme on Water Re-
qmrements of Crops now before the Imperial Council of Agricultural Research.
It is  proposed now to utilize another 100 acres of this farm for the Sugarcane
Research Scheme.

The present layout of the Risalewala }arm provides for a four years’ rota-
tion whereby erops ean be grown in blocks. This layout is suitable for the pre-
sent scheme and no additional expenditure would be incurred in this connection.
There would thus be 25 acres under sugarcane experiments annually. The land
is eanal,—irrigated, but to permit of growing sugarcane to the above intensity, an
additional supply of canal water for these 100 acres will be required, the addi-
tion being probably of the nature of 50 per cent. more than the present supply.

Whilst it is proposed that the main research work under this scheme should
be carried out at the Risalewala Farm, it is intended that the present facilities to
whatever extent available on other farms at Gurdaspur, Jullundur and Karnal
will be utilised for work subsidiary to that done at Lyallpur ; this subsidiary
work being carried om in the ordinary course of experiments with the sugarcane
crop on these farms and being financed from the ordinary farm budgets.

The work which it is proposed to.earry out under this scheme includes the
following :—

(1) The growing and testing of new seedling canes obtained from Coimba-
tore or elsewhere.

(2) Investigations into cultural methods, the economies of artificial ferti-
lizers and the water requirements of the erop. !

(3) Chemical analysis of the various varieties grown, together with the
study of varying suerose conient with age, ete, with a view to pos-
sible variation of maturing timne so as to make possible the liability
of the crop at maximum sucrose content through an extended
erushing season.

(4) Investigations into \methqu of prevention and the control of entomo-
logical and mycological diseases of the smgarcane erop.

(5) Investigations from an economic standpoint of the present sugar
market as to loecal eating eonsumption, refiner’s requirements, and
possible export markets to aseertain if possible whether gur, (crude
sugar) as used by the home refiner, or concentrated syrup can most
profitably be the primary product to be made by the sugareane
produeer. .

(6) Based on the results of No. (5), investigations leading to improved
gur production by the introduction of better furnaces, evaporative
equipment, and production methods.

(7) Investigations leading to the design of suitable eqmpment and methods
for the production of erude erystalized sugar either in the village,
or in suitable centres, as a possibly more profitable primary produet
not only from the standpoint of consumption thhm the Province,
but also as a possible export produet, .

The expenditure proposed under this secheme has been reduced in every dzre&
tion where reduction was possible by making full use of such facilities as exist
or ean be made available. Thus, it is not proposed fo erect any buildings, but to
utilize after repair such katcha quarters and buildings as are available at the
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Risalewala Farm, together with certain of the stores and other pucca bmldmgl'
already provided there. Again where elsewhere a field laboratory would have
been necessary for the chemical, botanical, entomological and myecological aspects’
of the scheme, all these problems will be deult with in the laboratories of the
Research Institute and Agricultural College, Lyallpur, with the assistance, when
needed, of the University Technical Chemistry Laboratories, Lahore. '

In view of the importance of the scheme to the province it is proposed to
place the Research Station and the work outlined above in this scheme under the
charge of a Sugarcane Specialist Officer, who would earry out the work under the
Director and would be in a position to hand over special branches of the investi-
gation to the control of the various Specialist Officers at present available. Thus
he would have the eollaboration of the Professor of Agriculture, the Agrieultural
Chemist to Government, the Associate Professor of Botany, the Entomologist to
- Government, the Mycologist being appointed at present, and other specialist officers.
In addition, with reference to the manufacturing side of the investigation, the col-
laboration of the University Professor of Technical Chemistry, and the University
Technical Chemistry Laboratories at Lahore, are available for help in this \mder-
taking.

It is further to be pointed out that the Mycological Assistant shown in State-
ment I will be suifable only if the services of the qualified Myecologist who it is
understood is to be appointed by the Punjab Government are available for control
of this work. Should such an officer not be appointed, the services of a more
highly qualified Mycologist than the Assistant described in Statement I will be
required for this investigation,

The Supplementary work which will be carried out on the other farms
previously referred to, will be devoted mainly to testing the applicability locally
of results obtained at the Central Research Station at Risalewala. These investi-
gations will be carried out by the Deputy, Directors of Agriculture eoneerned,
such of their staff, equipment, land and other facilities as are required, being
made available.

‘According to the estimate attached the non-recurring' expenditure on the
scheme amounts to -Rs. 16,450, and the recurring expendltnre over & penod of
five years comes to Rs, 2 38,120 totalling Rs. 2,55,000 in round figures. It is pro-
posed that the Imperial Conneil of Agricultural Research be requested to provide
funds to the above exient over a period of five years. The Punjab Government
on its part would make available the following :—

(a) 100 acrea of land valued Rs. 70,000.

(b) The part-time services of the Professor of Agriculture ; the Agrieul-
tural Chemist ; the Associate Professor of Botany ; the Entomologist,
ete.

(¢) Buildings—some existing and some after repairs.

{d) Laboratories and laboratory equipment, at the Research Institute,
Lyallpur.

(¢) Staff; land; eqmpment, ete., for supplementary experiments at the
Gurdnspur, Jullundur and Karnal Farms.

. This scheme is not intended to diminish in any way the experimental work
on sugarcane which is being carried out at.present by the Punjab Agricultural
Department. Its aim is to increase and expand those investigations with a view
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to the total replacement at ‘an early date of the local indigenous canes at present
grown in the Province, by the newest and highest yielding varieties of Coimbatore
eanes. By effecting improvements in the methods of manufacture and qualiiy of
Punjab gur it is hoped to create a demand for it on the part of local white sugar
factories.. Much has been done in the Punjab for the improvement of the wheat
and cotton crops. The sugarcane crop of the Province, however, is still capable
of very great improvement. In comparison with wheat and cotton the market rate
for gur is still high. It is thus more than ever essential that everything possible
ghould be done to help the ecultivator to tide over the present difficult times by
improving the erop which.still leaves him a fair margin of profit.

StateMENT No. 1.

S_howing details of staff required for the Sugarcane Research Station at Risalewala.

Monthly rates of pay.
t.
Fos 1st 2nd 3rd | dth 5th
year. | year. year. | year. year.
Rs. _Rs. Rs. Ras. Ra.
1. Sugarcane Specialist with special know- 500 560 600 850 700

ledge of Botany Rs. 500—50—700.
2, Farm Manager, Rs. 130—10--170 .. 130 . 140 | 150 160 170

3. 1 Agricultural Assistant, Rs, 100—10— 100 110 120 130 140
140. ' .

4. 4 Mukaddams, Ra, 25—1—29 . 100 104 108 112 116

5. 1 Store-keeper on Rs. 50 .. . 50 60 50 50 50

6.1 CheukidaronRs.14 .. .. |l | 1| | 1

13 13 13 13 13

7. 2 Sweeperson Rs. 13 .. . { 13 13 13 13 13

8. 1 Technical Chemist, Re.250—20—330 | 250 | 270| 20| 3810| 330
9. 2 Chemical Assistants, Rs. 120—10—160 240 260 280 300 320

10. 1 Entomological Assistant, Re.120—10 | 120 130] 10| 150| 160
2160,

11, 1 Mycological Assistant, Rs, 120—10— 120 130 140 150 160
160 o - “ - -

12. 2 Laboratory Attendsnte, Re. 20—1—24 |
Total Monthly Expenditure .. | 1,690 1,826 § 1,962 | 2,008| 2234

Total Yearly Expenditure 20,280 | 21,912 | 23,644 | 25,176 | 26,808
Add pay of one Engine griver for three months| 180 180 180 180 180
Total .. | 20,460 | 22,092 | 23,724 | 25,356 | 26,988

1,18,620

Graxp Toran .
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StaremMeNt No. 2.

Showing details of miscellancous expenditure required for the Sugarcane Researoh

Station at Risalewala.

—— Non- Recurrmg
recurring. .
, Rs. Ra.
Buildings .. .e 4,000 .
Labour—
16 Beldars at Rs. 18., 3,500
: (round).
Variable labour .. 2,000
Purchase and maintenance of bullocks— ] .
168 Bullocks at Rs. 200 3,200 _
Maintenance at Rs. 20 per pair per month plus 280 2,200
for replacementa.
Machinery and Implements (Agricultaral) 8,800 '1,200°
Machinery and equipment to be developed or pur-’ ) 10,000
chased (manufaoturing).
M&nﬁre Lo . . . 1,000
Travelling Allowa;loe . . 2,000
Water Rates. . .. .. .. 1,000
Apparatus and Chemioals 200 500
Contingenocies and other charges 250 500
Total . 16,450 23,900
For five years .e 16,450 1,19,600
Staff for five years . . 1,18,620
GranD ToTaL 16,450 2,38,120

Nortr.~—There will be an estimated income from sales of crops, eto., amounting to aomp"
Ra. 12,000 per year. It is suggested that this might be applied towards the expense of

the sohqme.
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Table showing the area of cane grown in 1929 in each of the principal cane
growing districts of the province.

S&_ﬁal Name of district. Irrigated. { Unirrigated, | Total.
0.

Acres, Acres, Acres,

1| Gurdaspur .. .. o .. | 20383 17,48 | 38,131

2 | Sialkot .. . . .| 26325 4,662 | 30,987

" 3| Lyallpur .. . . .| 3004 5 | 30,946

4 | Gujranwala .. . . - 24,386 708 25,002

5 | Karnal . . . ..l 19,955 1,003 | 21,856

6 | Jullundur .. . b 19469 490 | 19,960

7 | Amritear .. . .. | 15905 1413 | 17468

8 | Sheikhupura .. .. . .| 17,006 63 17,068

9 | Rohtak . . . .1 1021 246 | 15,273

10 | Hoshiarpur ., . . . 4,460 | 10,149 | 14,609

11 | Ambala v . . . 4,669 7,701 | 12,460

12 | Gujrat . - . .| 10383 413 | 10,798

ENCLOSURE II.

Extract FrROM THE PROCEEDINGS oF THE FourTH MFrETING OF THE Sucar CoM-
MITTEE HELD IN DEcEmser 1931,
4. _Scheme for the establishment of a sugarcane rescarch station in the Pumjab.

Mr. Burt read the report of the Sub-Committee appointed yesterday to con-
sider the various provincial schemes. The report was adopted.

Report.
L J L L [ ] [ ]

The Sub-Committee is not satisfied that Lyallpur is the best centre for a
sugarcane research station in the Punjab. At previons meetings of the Sugar
Committee the importance of the ceniral traci has been emphasised and they
would like the question of establishing the sugarcane research station on the
deparimental farm at Jullundur to be re-examined.
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Subject to the re-examination of the site, the scheme is recommended for
sanction with the following modifieations :—

(1) Pay of Sugarcane Specialist.—It is considered that the seale of Rs. 250—
25—500 with liberty to pay an initial salary up to Rs. 400 per mensem is ade-
quate.

(2) The post of Technieal Chemist is nnnecessary for the programme put
forward and should be omitted : also one post of Chemieal Assistant.

This will reduee the expenditure on Staff to about Rs. 83,220 spread over five
years.

As regards expenditure on Statement No. 2, no special grounds have yet been
shown for a departure from the Council’s prineiple that buildings should be pro-
vided by the Local Government. Provision for machinery and implements is exees-
sive. A sum of Rs. 6,000 would be adequate if the Station is established at Jullun-
dur where water-lifting machinery would be needed : otherwise about Rs. 2,000.
The recurring grant for machinery and equipment on the manufacturing portion
of the scheme should be reduced to Rs. 2,000 per annum for reasons subsequently
stated. This reduces the total cost of the scheme to approximately Rs. 1,73,170
or Rs. 1,33,170 net after deducting the 40,000 offered by the Punjab Govern-

" ment.
[ ] [ ] L ] L ] L ]

I1.—TECHNOLOGICAL.

Punjab.

It is recommended that sections 6 and 7 of the proposed programme of work
be omitted pending further experience by the Sugar Technologist of the pro-
blems now under examination has been gained. It is recommended that a grant
of Rs. 10,000 spread over the 5§ years be provided for the purchase and testing
. of equipment to enable the Agricultural Department, Punjab, Lyallpar, to eo-
operate with the Sugar Technologist and to take advantage of his results and test
their applieability to local conditions in the Punjab.

In connection with this report Chowdhry Mukhtar Singh enquired if there
was any co-ordination between the research schemes of the various provinces to
which Mr. Burt replied that these schemes were the result of our previous deci-
sion to have & ehain of researeh stations in the main sugareane belt.

In connection with the Punjab scheme, Mr. Burt explained that the guestion
of site was very important. The Sugar Committee had all along been of the
opinion that the sugarcane research station should be located in the central
Panjab. Rao Bahadur Venkataraman said in this eonneetion that in Lyallpur
cotton was a eompetitive crop with sugareane and the area under sugarcane was
,ﬂuctuatmg very considerably from year to year in that tract dependent upon -
the price of eotton. It was important therefore that our research station should
be established in a tract where the area under cane was steady.

- [ ] * ® L d

In connection with the techuieal side of the Punjab scheme, Mr. Burt ex-
_plained and the Committee agreed that they should wait till Mr. Srivastava’s
work progressed a little further and it was on this account that the Sub-Com-
mittee bad reduced the proposed annual grant of Rs. 10,000 for sugar machinery
te Rs. 2,000 per annum.

L1ICABR N
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.ENCLOSURE IIL

Revised Statement No. 1, showing details of staff required for the Sugarcane
Research ‘Station at Risalewala.

Monthly rates of pay.
Post.
1st; 2nd 3rd 4th 5th
year. | year. | year. | year. | year.
i
, Ra. Ra. Rs. Rs, Res.
L. Sugurcane Specialist. with special 400 425 450 475 500
knowledge of Botany, Rs, 250—26—
500. (Starting Rs. 400).
2. Farni Manager, Rs, 130—10—170 130 140 150 160 170
3. 1 Agricultural Assistant, Rs, 100— 100] - 110 120 130 140
10—140.
4, 4 Mukaddams, Rs, 25—1—29 100 104 108 112 118
5. 1 Store-keeper on Rs, 50 50| 60 50 50 50
6. 1 Chaukidar on Rs, 14" .. . 14 14 4 14 14
| 1] 13 13 13 13
7. 2 Sweeperson Rs. 13 .. ‘e )
» . i3 13 13 13 13
8.1 Cheﬁ;ical Assistant, Rs. 120—10 120 130 140 150 160
—160.
9. 1 Entomological Assistant, Rs. 120 120 130 140 150 160
—10—160.
10. 1 Mycological Assistant, Rs. 120— 120 130 140 150 160
10—160. )
11. 2 Laboratory Attendants, Rs. 20— 40 42 4 46 48
1—24.
Total Monthly Expenditure .. § 1,220} 1,301 13821 14631 1,644
“Total Yearly Exponditure. .. 14,610 | 15,612 | 16,584 | 17,566 | 18,528
Add pay of one Engine driver for three 180 180 180 180 180
months.
Total .. | 14,820 15792 | 164764 17,738 | 18,708
. ~ et
Geanp Torar .. 83,820
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Revised Statement No. 2, skowing detasls of miscellancous expenditure reqmred
for the Sugarcane Research Station at Risalewala.

——— Non- Recurring,
recurring.
Ra. Ras,
Buildings, .. . e e .. ‘e
Labour— .
16 Beldarsat Rs. 18 .. . .. . . 3,500
(round).
Variable labour .. . . . .. © 2,000
Purchase and maintenance of bullocke—
16 Bullooks at Ras, 200 . . .. 3,200 .
Maintenanoe at Rs. 20, per pair per month plus Ra, . 2,200
280 for replacements,
Machinery and Implements {Agricultural) .. . .. 1,200
Machinery and equipment to be developed or purohnsec’ 6,000 2,000
(manuiactunng). 1
Manure . . .. . . 1,000
Travelling Allowance . . .. . . 2,000
Water Rates .. . . . .. . 1,000
Apparatus and Chemicals .. . . . 200 500
Contingenciea and other charges .. . . 250 500
' Total .. 9,650 15,900
For five years . 9,650 79,500
Staff for 5 years .. . 83,820
Total .. 9,850 1,63,320
. v —
Grawp Torar, .. 1,72,970
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APPENDIX XIV.

Sussecr No. 15,

APPLICATION FROM THE UNITED PROVINCES GOVERNMENT FOR
A GRANT FOR INVESTIGATION INTO THE PROBLEM OF SUGAR
INDUSTRY IN THE UNITED PROVINCES.

Attention is-invited to the attached application (Enrclosure I) from the
Government of the United Provinces for a grant of Rs. 1,76,810 for investiga-
tion into the problem of sugar industry in the United Provinces. At their
meeting held on the 7th December 1931, the Sugar Committee appointed a Sub-
Committee consisting of Messrs. B. C. Burt, R. C. Srivastava, N. C. Mechta,
Khan Bahadur Fateh-ud-Din and Rao Bahadur T. 8. Venkataraman to exawmine
and report, inter alia, on the application from the United Provinces Govern-
ment. The report of the Sub-Committee (Enclosure IT) was accepled by the
Sugar Committee at their meeting held on the 8th December 1931.

The original scheme (Enclosure I) involved a non-recurring expenditure
of Rs. 81,930 and a recurring expenditure of Rs. 144,880 or a fotal of
Rs. 1,76,810 spread over a period of 5 years. The scheme as revised by
the Sugar Commitiee involves (Enclosure IIT) a nen-rocurring expenditure
of Rs. 23,000 and recurring expenditure of Rs. 94,820 or a total of Rs. 1,17,820
spread over 5 years. This amount will be reduced further if the United Pro-
vinces Government purchase the machinery, provided under item II-Technical
(Enclosure ITI) at the end & the first year, as recommended by the Sugar
Committee. In that case the net amount reqnired from the Council will be only
Rs. 1,05,070. :

The scheme is now submitted for the consideration of the Advisory Board.

T. VIJAYARAGHAVACHARYA,

Secretary.

. The nd January 1932.

ENCLOSURE 1.

ArprioatioN ¥roM THE UNITED ProvINCES COVERNMENT FOR A GRANT OF

Rs. 1,76,810 (Rs. 1,44,880 mECURRING ANDs Rs. 31,930 NON-RECURRING) POR

. INVBSTIGATION INTO THE PROBLEM OF IMPROVEMENT OP SUGAR INDUSTRY IN
TAE UNTEp PROVINCES.

(The scheme has been prepared with the approval of the Provincial Agricultural
Research Committee.)

INDIA occupies one of the foremost positions in the cane-growing countries
of the world and over 50 per cent. of the Indian crop is found in the United
Provinces. The general facts of distribution, and the present eondition of the
industry, all point to the United Provinces, as being the centre of the subject, as
far as the improvement of sugar production in India is comcerned. The area
under cane is already considerable and sugarcane is perhaps the most important
money crop cultivated. The importance of the erop is on the increase since the
opening of the Sarda Canal and the introduction of the improved varicties from
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Coimbatore ; more so, when in these days of slump in prices, sugarcane is one
of the very few crops which is paying to the cultivator. A most striking fact
brought out by studying the statistics of the sugar industry is the extraordinary
low production of sugar in India per acre compared with that of the other main
cane growing countries. The world’s cane sugar output is about 14 million tons,
India’s produetion in proportion to its area should have been 7 million tons,
but it is only 3.5 million tons, inclusive of this provinece’s share of 1.75 million
tons or an eighth of the total cane sugar production of the world. The general
line of advance, from an agricultural point of view, appears to lie in increasing
the production of cane and of juice per unit area, at the same time reducing the
cost of each ton of cane grown. This can be achieved by substituting more
rapidly growing and early maturing varieties for those now grown and by in-
troducing more intensive methods of ecultivation. Such varieties are being
evolved at Coimbatore, which is the chief centre of sugarcane breeding, but it is
necessary that the first generation trials and subsequent acclimatization and
propagation for distribution must be done in the United Provinces itself.
According to Howard (Crop Production, page 129) “No effective preliminary
selection of the seedlings for Northern India is however possible in South India,
so that a mass of material of necessity, mainly unsuited, has to be sent to the
plains for trial ”’. The Sugar Committee of 1920 in its report, page 301, also
says “the opportunities of deciding at Coimbatore what seedlings are and what
seedlings are not likely to prove successful in Northern India are strictly limited,
and any attempt to exceed those limits eay involve the rejection .of seedlings,
which would on local trial have proved suitable for introduction. The behaviour-
of cane on the soil of the cane breeding station is not an index of its behaviour
elsewhere, nor is it always possible, even granted the most intimate and scientific
knowledge of the local conditions of another traet, to infer from the results
at Coimbatore the prospect of a particular eane proving successful in that
traet *’.

Some acclimatization and distribution work of Coimbatore varieties has
already been done at the existing Sugarcane Research Station at Shahjahanpur,
but it is intended now to develop it into & first generation sub-station, where
extensive trials will be carried out, and to carry out the seedlings trial at other
gircle farms under Deputy Directors. Besides there are many important
problems—agricultural, technical and economie—the solution of which would be
of considerable benefit to the field and the factory, which still remain to be
tackled, will also be investigated in these provinces. A few of the important
problems are as follows :— ’

L—AGRICULIURAL.

(a) [Establishment of first generation -sub-station—For extensive trials of
Coimbatore seedlings at Shahjahanpur and other circle farms under the Deputy
Directors such as Partabgarh, Cawnpore, Benares, Gorakhpur, Aligarh, ete.

() Comparative trials of Coimbatore and local canes, and their manurial
and water requirements—A well-thought out plan of experiments will be laid out
on the lines of fleld experimental technique recently elaborated at Rothemsted,
with & view o obtain results capable of correct statistical interpretation, and to
find out the best and cheapest combination of organie and artificial manures, and
the least quantity of water required by the erop. A thorough study of different
times of sowing of various varieties which seem fo vary ip different parts of
the United Provinces will also be made.
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(¢) Physiological andnchemwaIr—Expenme»tal investigation of some of the
external and internal factors controlling the growth and final yield of sugar-
cane—The work under this head will be altogether different from that of a purely
academi¢ nature for physiojogical study of the sugarcane, and will not conflict
with any of the scheme, which the lmperial Couneil might have already sanc-
tioned. It may conveniently be divided into two sections :—

(1) Researches into the relation of atmospheric and soil humidity to
growth stomatal opening and transpxra,txon, rate of growth will
be determined weekly by rate of increase in dry weight. This
aspect of subject iz very interesting, because a clear .;umvledge
of the relation of moisture to growth will be very helpful in
solving the important problem of optimum water requirements of
sugarcane.

(2) A detailed study of the variations in the composition of sugar-
cane juice from July to March under different manurial conditions
will throw light on the effect of different chemicals on the ripening
processes of sugarcane. Chemical constituents of the soil may be
responsible for delayed ripening of sugarcane in some districts of
the United, Provinces,

The present method of carrying on tests of juice in cane has not Leen
standardized owing to which the results are not even comparative. According
to Java standard the cane is to be crushed to such an extent as to give at
- least 72 per cent. juice on ifs weight either by single or repeated crushings,
when. the juice is to be polarized, under this eondition the juices can be con-
sidered as comparative. Inside the eane there are bundles econtaining sugar-
free water. These are harder than the sugar-bearing tubes. Therefore as the
pressure is ‘exerted the juice comes out first and water afterwards. Therefore
when the canes are erushed the juices are rich in sugar, but when erushed more
this juice becomes diluted. Therefore it is essential to fix the eondition of
extracting the juice on the weight of the cane before it is analysed for its juice
contents. The work has never been attempted in a scientific way nor systematized
properly.

. XNote—Before sending this part of the scheme to the Imperial Couneil of
- Agricultural Research for sanction, it was thought fit to get the opinion of
sugar experts. A meeting was eonsequently convened at the Upper India
Chamber of Commerce, Cawnpore, on Thursday, October 29, at 10 a.M. and
the following gentlemen were present :—

(1) Mr. N. C. Mehta, I.C.S., Director of Agriculture, United Provinces,
Chairman.

"(2) Mr. J. G. Ryan, Secretary, Upper India Chamber of Commerece,
Cawnpore,

(3) Mr. Noel Deerr, Sugar Expert to Messrs. Begg, Sutherland and
Company, Cawnpore.

(4) Mr. L. B. Gray, Director, Messrs. Begg, Sutherland a.nd Company,
‘Cawnpore.

{5) Mr. R. C. Srivastava, Sugar Technologist, Imperial Council of
Agricultural Researeh, Cawnpore.

{6) Mr. R. L. Sethi, Economic Botanist to Government, United Provinces,
Cawnpore.
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{7) Mr. A. R. Khan, Head of the Sugar Secection of the Harcourt Butler
Technological Institute, Cawnpore.

The following resolutions were passed :—

(1) In the opinion of the Commmee, it is desirable that a research sub-
station should he opened in these provinces, preferably at the headquarters ot
Shahjahanpur, in charge of an expert officcr, where experimental work should be
concentrated chiefly on the cane seedlings got from Coimbatore and on the loeal

- canes of the United Provinces. The Committee, however, do not desire to ex-
clude any experiments on plant-breeding, if the officer in charge is suitably
equipped for the purpose.

(a) The Committee further recommend fhat the scheme should be taken up
as soon as possible by the Local Government, and in case there is any difficnlty
for financing it, the matter may be referred for help to the Imperial Council of
Agricultural Research, that it is necessary for the success of the scheme thet an
expart officer should be posted in charge of the sngarcane farm ahd the labora-
tories at Shahjahanpur.

The Government of the United Provinces is already spending a considerable
sum annually over the Shahjahanpur Research Station, eapital about two lakhs
and annual revenue expenditure Rs. 17,000. This further work, for which a
scheme is now forwarded, is the natural outgrowth of the wor‘k already in
progress, The Local Government, being unable to spare money under the
present conditions of acute financial stringency, is applying for the help of
the Imperial Council of Agricultural Research in this important matter.

II—TECHNICAL

Introductory—The manufacture of sugar by the indigenous methods in the
United Provinces is in the hands of khandsaris who are generally not wealthy
enough to instal oil engines or electric motors and most of the crushing is dome
in bullock-driven mills which never give a yield of juice from the cane of over
60 per cent. and which employ all the available labour and oxen to the deteri-
ment of the preparation of fields for the ensuing sugarcane crop. Co-operative
societies are developing in various villages and now that hydro-electric’ power
is available, it would he possible to enable these socicties to use electrically driven
machinery for the manufacture of sugar. Khandsaris would also profit by the
use of such machinery. The margin of profit on sugar manufacture is so small:
that any more efficient methods would result in a large total return owing to the
enormous tonnage of cane produced in the grid area. -

Object of the grant.—The purpose for which the present grant is required is
to instal a suitable plant in the grid area for demonstrating the advantages of
the use of hydro-electrio energy and for helping in the introduction of similar
plants run either by busincss firms or by Government.

Delails of the scheme.—Mr, Snvs.stava, the Sugar’ Technologist, has prepared
a specification (Annexure I) for a plant for making sugar or gur by the open
pan process and having a ¢apacity of 700 maunds of cane per day of ten hours.
This quantity of sugarcanc of the improved varictics represents the produce of
one acre. The plant ‘which will be driven by a 50-horse power motor, will
therefore deal with about 50,000 maunds of cane per season and will be of the
correct size for working by co-operative societies. The ecomplete plant is esti-
mated to cost about Rs. 17,000. The freight, erecction and electric connection
on charges and buildings will cost approximately anothes Rs. 5,000. The present
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application is' for a non-recmrring grant from the Imperial Council of Agricul-
tural Research of Rs. 17,000 to ecover the cost of the plant. The .Irrigation
Branch will arrange for the trial to be carried on through the agency of a eo-
operative society in the grid area in the Bijnor district in eollaboration with
the Registrar of Co-operative Societies. All cost of ercetion and running of
the plant will be borne by the Irrigation Branch of the United Provinces Gov-
ernment who would recover it from the eo-operative society by making a small
charge on the ‘electrical units uwsed. At the end of the first season the society
will have the option of taking over the plant at a price to be settled with the
Imperial Counecil of Agricultural Research, not exceeding 75 per cent. of the
original cost. If the society does not choose to take the plant the Imperial
Council of Agricultural Research will dispose it off as it considers best. -

Conclusion.—The Irrigation Branch are installing near Moradabad a 15-
horse power Massey plant lent by that firm and it will be possible, during
the current season, to obtain some data regarding the possibilities of this method
of sugar manufacture. A plant of this size is, however, much too small even
for one village, and a larger plant, of at least 50 B.H.P. size, is necessary for
economical working.

If the experiment is successfnl, the main items of future plant could be
obtained on the hire-purchase system from the manufactures and the cost
recovered from the charges made for units used. It is very difficult to predict
whether -such a scheme introduced with the closely organized sugar manufacturing
industry will be a suecess or not, but its ultimate success by giving larger yields
of sugar per acre of came is of such importance for the economics of this
province that a trial, on the modest lines indicated in this memorandum, appears
to be definitely worthwhile.

III.—ECONOMICAL-

'The Board of Economic Inquiry considered the scheme of Dr. Radha
Kamal Mukerji for the investigation of agricultural marketing methods and
practices in the United Provinces at its first meeting on November 20, 1931, and
approved the scheme. The Board is prepared to undertake a detailed inquiry
on the subject with the help of the Burean of Statistics and Economic Research.

It is proposed to make local investigations in representative districts of the
province regarding the eost of production, transit charges, markets, marketing
practices, finance, ete, of sugareane in particular and other agricultural com-
modities in general. The information thus obtained will be eollated and sifted
in the office and also thoroughly discussed by a sub-committee of the Board,
before formulating definite proposals for submission to the Imperial Council
of Agricultural Research and the pmublie.

The United Provinees Government have already established a Bureau of
economie research since April 1931, and allotted a sum of Rs. 15570 per
annum. The Burean is at present in the charge of the Director of Land
Records who is also the Director of Statistics and incidentally happens to be
the Director of Agriculture as well. A trained Economist is in charge of this
Burean with a staff of .investigitors. The Economic Bureau has already con-
ducted an inquiry into the visible stocks of wheat and barley in the province
and is well adapted by its expericnce and technical knowledge to nndertake an
inquiry into the eost of production of sngarcane. The Economic Bureau of the
United Provinces Government is in a position {o undertake the inquiry immediate-
ly which is the subject matter of item No. 4 of the agenda of the Sugar Com-
mittee of the Imperial Council of Agricultural Research. A detailed budget
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is not appended for this part of the inquiry. It is already shown in appendix
2 of subject No. 4 of the agenda of the Sugar Committee. The inquiry wﬂl
be conducted under the supervision of the Director of Statisties.

EXPENSES.

I.—AGRIOULTURAL.

The scheme on the agricultural part of the work is expected to be finished
within-'a penod of five years, but if however at the end of that period any
work remains incomplete, an application for further extension of the period
may be submitted. The details of expenses are as- under :—

Agricultural A and B (non-recurring).

Apparatus for recording discharge of water .- .. 6,000
Total, Agricultural A and B (non-recurring) .. 6,000

Agricultural A and B (recurring).

First |Second | Third | Fourth | Fifth
Staff and establishment. year, | year. year, year. year. | Total.

Rs. | Rs. | Ras. Ras. Res.
One assistant sugarcane expert (Rs. | 3,000;| 3,300'] 3,600{ 3,900 | 4,200 18,000
250—26—1750 per  mensem), .
Member of Provincial Service.
Two research assistants (Ra. 110— 2,640( 28s0| 3,20| 3,360 3,600} 15,600
-10—150 each per mensem), one o
in Botany and other in Agricul-

ture. :
One assistant (Re. 80—06—105 per 960! 1,020 1,080 1,040| 1200]| 5,400
mensem) {will be in charge of . ] .
drawings required to be made of

.plant material). : i

One store-keeper (Rs, 50365 per 600 636 672 708 744 | 8,360
mensem). '

Two laboratory assistants (Rs. 30— 360 396 432 468 504 2,160
3—42 per mensem). . : '

Two ﬁeldmen (Rs. 30—3—42 per ‘ 360 396 432 468 504 | 2,160

mengem each). .
Oue stenographer clerk (Rs. 76~—~3— 900" - 936 973 | 1,008 1,044 4,860
~—105 per mensem). | .
Two atténdants (Rs. 12—1—16 per . 288 . 312 336 300 384 1 1,680
mensem each). H IR
Allowances. . ! )
Travelling allowance for officers and | 2,000 | 1,500:) 1,500 1,500 1,600 { 8,000
subordinates (during the first year ' .
more travelling will have to -be :
done'for collecting varieties).
Contingencees. - :
Research farm contingenciea .. 3,000 3,000 3,000 3,000 3,000 | 15,000

*Manures—chemical and organic .. 2,000, . 2,000 2,000 2,000 2,000 | 10,000
Seientific literature .. .. 800 500 500 500 5001 2,500

Total, Agrioulture A and B (re- | ‘16,608 | 16,876 | 17,644 | 18,412 | 19,180 | 88,720
ourring).

L1ICAB ) o
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Agn’cultuml C (Non-recurring).

Ra.
Two mieroscopes .. . 1,800
One microtome .. . . .. 800
Two incubators and thormostate . . .. 750
Two thermographs . - . 260
Two hygrographs . . ) .. . 320
Blackman’s transpix-omet/er 4 .. .. .. 700
Corks, rubber tubes, ete. .. . . .. 400
‘A.ua.lytica.l balance . .. o .. 800
Glass thermo regulators .. . .. .. 100
Miscellaneous .. .. .. .. 3,000

Total Agricultural C (Non-recurring) .. 8,930

Agricultural C (Recurring).

First | Second | Third | Fourth| Fifth
Staff and establishment. year. year. year. | year. | year. | Total.

One research assistant with special | 1,800 2,100 | 2,400 2,700 3,000 | 12,000
knowledge of plant physiology
(Rs. 160—26—250 per memsen). | - ,

One chemical assistant (Rs. 110—10 1,320 1,440| 1,560| 1,680} 1800] 7,800
~150 per mensem). . :

One trained fieldman Rs. 65 per men- 780 780 780 780 780 3,800

‘sem.
One laboratory assistant (Re. 30-—3 360 306 432 468 504 2,160
—42 per mensem).
One attendant (Rs. 12—1—16 per 144 156 168 180 192 840
mensem). .
Allowances.

Travelling sallowance for visits to 1,000 1,000 1,000 1,000 1,000 5,000
sugarcane growing and other
research centres.

 Contingencies. *

Miscellaneous expenditure on chemi- 1,500 1,500 1,500 1,500 1,500 ! 7,500

cals and glassware.

Total Agricultural C (recurring) .. 69041 7,372 | 17,840 8,308) 8,776 | 39,200

Norte.—The staff demanded above for the agricultural part (A, B and C) of the scheme is
required in addition to those already employed on the farm in charge of supervision
work. No money has been demanded for capital expenditure, as buildings, laboratories,
gas plant and other necessary requirements already exist at Shahjahanpur,
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II.—TECHNICAL.

‘Details of expenditure (Annexure I).

1. One cane-crushing plant consisting of two three-roller mills arranged in
tandem. Size of rollers—12” dia. )X 18” long, complete with double reduction
compound gearing. Arranged for belt drive,

2, One oil engine, 50 B. H. P." (50-H. P. electric motor).
3. Two rab juice-receiving tanks size 3% X 3’ X 3’ complete with strainer.

4. One belt-driven centrifugal pump for mill juice, capacity 150 gallons per
- minute, complete with piping.
5. Three juice-collecting and measuring tanks—size 3 X 3’ X 3’ eaeh, in
one set. N .
6. Four sets of juice-boiling batteries,  each capable of dealing with 125
maunds of juice per day, eomplete with fire grate, furnace doors, dampers and
two chimneys, 20 feet high.

7. Two batteries of two pans each for reboiling molasses, ecomplete with
fire grate.

8. Set of ladles and hand strainers.

9. BEight brass wiremesh strainers, two for each battery of juice-boiling
pans. v

10. Guttering for juice from measuring tanks to boiling pans.

11. Two centﬂfugal machines, size of basket 18 diameter, belt-driven, having
a maximum working speed of 2,100 B. H. P., each machine to have a separate
oil engine, 23 H. P.

12. 2,000 empty kerosine oil tins for rab.
13. Line shafting, plumber blocks, pulleys and belting.

Rs.
Estimated cost .. H .. .. 17,000
Total, Technical .. e e .. 17,000

ITI.—EcoNOMICAL (RECURRING).

Detaisls.—In addition to the present staff of the Bureau, the following addi-
tional hands will be reqnired for the investigation of agricultural marketing
methods and practices in the United Provinces for a period of two years :—

First Second
year. year. Total.

One research assistant at Ra. 200 per mensem 2,400 2,400 4,800
Two investigators on Rs. 150 per mensem ... . 3,600 3,600 7,200
One clerk on Rs. 40 per mensem .. e 480 480 960

T

Total Staff . 6,480 6,480 12,960
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Besides additional staff the following items will also be required in connec-
tion with the above investigation :—

Allowances.
Re. Ra. Ra.
Travelling allowance for staff .e .e 1,600 1,600 3,000
.Contingenciea .. .e Vi 500 500 1,000,
Total R | 2,000 2,000 4,000
Total, Economical (Recurring) . 16,960

An abstract of the cost of the complete scheme.

Name of the section. recm. Recurring.| Total. Remarks.
Ras, Rs. Res,
I.—Agricultural, A and B . 6,000 88,720 94,720 | Recurring in
: i five years,
Do. ¢ . 8930 |' 39,200 48130| Ditto.
T1.—Technical .. . ..| 17,000 . 17,000
ITT.—Economical .. .. e 16,960 16,960 | Recurring in
_ two years.
Total . 31,930 | 1,44,880 | 1,76,810

ENCLOSURE IL

EXTRACT ¥ROM PROCEEDINGS OF THE 4rH MirriNg oF. THE Svcar Comurrres,,
wELD AT NEw Drum on TUESDAY, THE 8tH DecEMpER 1931.

. ' . . . . ] . ) . .
Apptication from the United Provinces Government for. a geant of Rs. 126,810
for investigation into the problem of sugar industry in the United Provinces.

Mr. Burt read:the report:of the Sub-Committee appointed to consider the
warions provincial schemes. The report was adopted.
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The United' Provinces Government have withdrawn the original propoaai.
Subject 10, (not printed) as a comprehensive scheme has now been submitted
(Enclosure I) after full consideration by the Provincial Research Committee.

I.-——AGRICULTURAL.

Subject to the following modifications, the Sub-Committee recommend f6r
sanction parts (a) and (b) of this scheme. The Director of Agriculture ex-
plained that the Shahjahanpur sugarcane research farm has been placed under
the control of Mr. Sethi, Economic -Botanist, United Provinces, who will'be in
charge of both rice and sugarcane research. Statistical assistance will' be avail:
able from the Bureau of Economics in connection with the planning and’ inter-
pretation of fleld experiments. The following reductions are recommended :—

(1) Omission) of: the storekeeper’s. post,
(2) Substitution of a eclerk on Rs. 50—5—75 for a stenographer clerk;

(8) Reduction of travelling allowances to Rs. 5,000 for the whole ‘period”
of. & years,.

(4) Reductior of provision of manures from Rs. 10,000 to Rs: 5,000

This:involves the reduction.of the total- grant of sections: A. amd B to
approxinately Rs. 75,000 spread over 5 years,

As regards Agricultural e, physiological and chemical, the Director of"
Agriculture would like to reconsidér the proposal for physiological work. The
Sub-Committee emphasised that sub-section (¢) (2) was the more important.
The question of a further grant for chemical and physiological work may be
examined a year ldter.

The Sub-Committee recommend the addition to the United Provinces scheme
as now revised of provision for an Assistant Entomologist (or a Plant. Patholo-
gist) om & scalé of Rs. 200—20-—300" per mensem. for investigation. of sugarcane.
pests undér the direction of the Government Entomologist.

.- - . L . . . ‘*

II—TEeCENOLOGICAL-
(1) United Provinces :—

Mr, Srivastava explained that this was an experiment in the use of hydro-
electrical power for sugarcans crushing aad: segar: manwfacture and not an
experiment with sugarcane crushers or in sugarcane boiling. The Sub-Committes
enquired why the whole cost should not be met hy the Hydro-electric circle of
the Irrigation Department ; it was explained thaf this would. lead to indefinite
delay and’that the main object of the present scheme was the utilisation of
electria current for agricultural purposes. The Sub-Committee recommend that
the grant be sanctioned on the condition that the United Provinces Government.
will undertake to purchase-the maehinery ab:75 /per cent. of ‘its-eost at the end
of the first year. The Sub-Committee desire to emphasise that as the object of
the experiment is to ascertain the relative cost of electric motors and oil-engines
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for this class of agricultural operation, full electrical records should be main-
tained dnd a report made to the Council vn this point at the eoncluswn of the
experiment.

In connection with this report Chowdhry Mukhtar Singh enquired if there
was any co-ordination between the research schemes of the various provinces to
‘which Mr. Burt replied that these schemes were the result of our previous
decision to have a chain of research stations in the main sugarcane belt. Rao
Bahadur Venkataraman referred particularly to the United Provinces scheme
and the reference therein about Mr. Howard’s book and the Indian Sugar Com-
mittee’s report. He said that it was not essential that the breeding and the
crossing work should be done in the .area for which the sugarcane variety was
needed, and in support of this he quoted the instance of canes bred in Demerara
which were grown and used in Louisiana and also of cane bred in Java (P. O. J.
213) which was grown in Louisiana and Argentina. Similarly, the canes grown in
Japan had been obtained from Java. - There was no ground for the view that the
actual productxon of crosses should be effected in the areas where they were
to be grown. He added that Coimbatore canes were grown in Hawaii and
Australis. and was confident that some of them wonld suit the United Provinces.
Mr. Noel Deerr endorsed this and said that he agreed with Rao Bahadur
Venkataraman in every particular., Rao Bahadur Venkataraman also mentioned
for the information of the Committee that he had been successful at Karnal in
getting sugarcane seed to genmnate in sub-tropical India and added that with
proper technique, proper supervision and sown at the proper time it was quite
poss1ble to get sugarcane seed to germinate in Upper India and this made practi-
cally redundant the scheme which had already been sanctioned for Shahjahanpur
to transport seedlings at a cost of Ra. 6,000, The 3rd point he mentioned was that
he ‘'was now investigating the different times of sowings for Sorghum hybrids.

L] Q . [ L] L [ [ [ ]

_‘ Mr. Burt fefer:ed to page 4 of the printed papers in connection with item
10' (a) and said that in view of the diseussion on subject 4 it would seem suffi-
cient to place on record that the agency for earrying out the investigation in

connection with the cost of sugareane eultivation should be the Board of Economis
Enquiry in the United Provinces and its attached Bureau. This was approved.

ENCLOSURE III.

Agricultural A and B (Non-recurring).
A_ppa_'ratus‘for“recording diécharge of water .. .. 6,000

. Total Agricultural A and B (Non-recurring) .. 6,000
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Agricultural A and B (Recurring).

First |Second | Third | Fourth | Fifth
Staff and Establishmens. year. | year. | year. year. year. | Total
Ome Amistant Sugarcane Expert (Rs. | 3,000] 3,300| 3600} 3,900] 4,200] 18,000
250-—25—150), Member of Provin-
cial Service.

One Assistant Entomologist (or s 2,400 2,640)] 2,880 | 3,120] 3,360 | 14,400
Plant Pathologist (Ra. 200—20—

300). ’

Two Research Assistants (Ra. 110— 2640 2,880} 3,120) 3,360]| 3,600 15,600
10—150)—one in Botany and ’ '
other in Agriculture.

One Asmistant (Ra. 80--5—105) (will 960 | 1,020| 1080) 1,0140] 1,200] 5,400
be in charge of drawings required
to be made of plant material).

360 396 432 468 504 | 2,160

Two Laboratary Assistants (Re. 30—

3-—42). 360 396 432 504 3,160
360 396 433 468 504 | 2,160

Two Fieldmen (Re. 30—3—42) ..

360 396 432 468 504 | 2,160

Onse Clork (Rs. 50—6—175) . 600 "660 720 780 840 ] 3,600

Two Attendants (Re. 12—1—18) .. 288 312 336 360 384 1 1,680

Allowances.

Travelling Allowanoce for officers and .. . .. . . 5,000
subordinates (during the first year
more travelling will have to be
done for collecting varieties).

Contingencies.

Research Farm Contingencies . 3,000 3,000 3,000 3,000 3.004 15,000

Manures—Chemical and organio .. . . . . . 5,000

Scientific literature P . 500 500 500 500 500 | 3,500

Total Agricultural A snd B (Re- . . . .. . 94,820
ourring).
II—TEcENICAL
Ra.
» Estimated oost . . . . .. .. 17,000
Total Technical .. 17,000
Non- Recurring.
Rs Ras.
Agricultural . .e . .. 6,000, 94,820 or
. Ra. 1,17,820
Technical .. . .. . . 17,000 . inall over 6
years,
Total .- 23,000 [ 94,820
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APPENDIX XV.

Svssecr No. 17.

SCHEME -FOR A RESEARCH AND. TESTING STATION FOR THE
INDIGENOUS SYSTEM OF GUR AND SUGAR MANUFACTURE.

At their 4th meetiug held in December 1931, the Sugar Committee considered
a scheme (Enclosure I) drawn up by the Sugar Technologist, Imperial Council of
Agricultural Research, for the establishment of & rescarch and testing station for
the indigenous system of gur and sugar manufacture and recommended that the
scheme involving a capital expenditure of Rs. 76,000 and a recurring expenditare
of Rs.191,380 or a total expenditure of:Rs. 1,67,380 spread over a period of five
years be sanctioned (Enclosure I1). The (Government of the United Provinces
‘approve of 'the proposal fo ‘work the scheme in the United Provinces under the
supervision of the Sugar Technologist.

The scheme is now for the consideration of the Advisory Board.
T. VIJAYARAGHAVACHARYA,
Secretary.
The 28th .December 1931.

ENCLOSURE L

Cory or s LerTER No. 1414, pATED THE 4t Avcust 1931, rroM THE Bucar Trom-
wovocist, ImpEriaL 'CouNciL oF AcricULTURAL RESEARcH, CAWNPORE, TO
sTHE -SEcierary, TMPERIAL CoUNCIL OF AGRICULTURAL BEstarcH, Biia,
5.-W.

" I have the Lonour ‘to enclose herewith a scheme, drawn up by me, for a re-

search and testing station for the indigenous system of gur and sugar manufacture.
It approved, this may be referred to the Sugar Committee.

Scheme for a Research and Testing Station for the indigenous system of gur
and sugar ‘manufasture, by R. C. Srivastava, Sugar Technologist to the
Imperial Council of Agﬁcultyral Research, Cawnpore.

1. Aims and Objects.—The present scheme aims at providing an experiment
station, properly staffed and equipped, 'and -lorgted in a suitable eentre, for the
purpose .of testing existing proeesses and machinery used in manufacturing gur,
.rab-and sugar by the indigenous systems, for conducting tridls of new plant and
proeesses, and for undertaking research work for introdueing improvements.

2. Importance of the indigenous system of gur and sugar manufacture.—
According to the figures given by the Tariff Board for the 1927-28 crop (see
“ Report of the Indian Tariff Board on the Sugar Industry ” 1931, page 44), out
of 35.2 million tons of cane grown in India, approximately 2 per cent. was used for
the direct manufacture of white sugar in factories, 11 per cent. for the maniifacture
of white sugar by the bel process and over 72 per cent. for the manufacture of
gur, the balance of about 15 per cent. being used np as sets and for chewing. The
indigenous proeecses therefore sccounted for 83 per cent. of the cane as against
only 2 per eent. utilized by the factories. From the point of view of the groweér
of cane the former processes are consequently of far greater importance and any
‘measures adopted for inereasing their efficicncy will directly henefit the agricul-
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8. Necossity for a Research and Testing Station—The two sections of the
Indian sugar industry—the factory industry and the indigenous- industry—
differ from one another in one important respect. The plant and process used in
the factory industry in India are similar to those used in other cane growing
conntries, They are the products of generations of research and experience of
several countries,—notably Java, Flawaii, the Upited States of America, and
the beet sugar producing eountries (particularly Germany). The problems of
the factory industry peculmr to India are few and the necessity and urgency
tor scientific research is correspondingly less.

The case is however entirely different with the indigenous sugar and gur
industry. This has no pumllel or counterpart in any other eountry of the world.
The process is unknown in other countries and the technologists there have mo
interest in studying it. In thie branch of the industry therefore India is deprived
of the bencfit of the reseurchws and aceumulated experience of foreign workers
which she gets in the factory industry. There is a similar difficulty in regard to
machinery for the indigenous industry. The foreign machinery makers have no
idea of the special reqnirements of this industry and consequently the machinery
supplied by them is not always quite suitable. What is still more important,
they do not know that the prople who have to use the machines in this country
have very limited means and hence whilst endeavouring to increase the efficiency

of the machines they frequently lose sight of the vital importance of low initial
cost.

It is obvions therefore that the problems of the indigenous industry have
to be solved in India and very little outside belp can be counted upon. From
the point of view of lowering the initial cost, it is almost certain that the equip-
ment: will have to be of Indian make, and of such simple types that the greater
part of it can be made and repan'ed in the vnllages To do this a Central Re-
search and Testing Station of the type proposed in this note and located in the
centre of the industry is essential.

4. Lack of fundamental data—The most noticeable feature which strikes
one when attemnpting to investigate problems eonmected with the indigenous pro-
cessed is the eomplete absence of fundamental or basic scientifie data. A good
deal of work has, it is admitted, been done in the past by different workers in
this- field;, but most of it has been of an empirical nature based on a system of
trial and error. The first attemnpt at collecting scientific data was made at Bilari,
but as the tests there were being conducted primarily on commercial lines and as
the staff and eqnipment provided were suflicient only for the purpose, the oppor-
tunities afforded were necessarily restricted. But what little was done was sufli-
oient to bring into sharp relief the lack of scientific information of even the most
" essential naturo, 0 much go that it is almost impossible to accurately visualize
4he’ problems which await enquiry.

One possible explanation of the haphazard methods of investigatibn employed
in the past. ig that as the industry is' run on ernde and antiquated lines, it was
feit that it was not a ft subjoet for exact scientific investigations. The argument
is obviously fallacions. The theoretical principles underlying a machine’ sre the
same whether it is small in size or large and whether it is intended for use in a
cottage industry or in a large orgunised industry.. Thus, for instance, it is just as
important to have the stresses in a cane mill correctly balanced whether it is a
tiny unit or a large mill. Similarly the eonditions for efficient eombustion are
the same whether bagasse is being burnt in small quantities in a bel furnace or
én masse in-the furnace of a large boiler. - To give another example, the juice is
‘susceptible to decomposition precisely i the same manner whether it is treated in

L1ICAR PRI P
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the small pans of a bel or in the large tanks of a factory. To understand the
defects and to devise methods for rectifying them, there js therefore just as much
need for the adoption of precise seientific methods in one case as in the other.

5. Training of artizans,—The Biluri experiments bave shown that even the
existing plant and processes ean give better results if the methods employed are
caretully -controlled by properly trained workmen. A great deal of the higher
efficiency:of the Bhopal process was duc to the skill and long experience of the
meén employed during tue test. -

It is thercfore necessary to have a supply of properly trained men, if the
industry. is to develop on efiicient lines. The proposed vesearch station should, as
part ‘of its normal work, train artizans for this purpose. The training imparted
should be'of ‘an ‘entirely praectical nature. Experience shows that industrial and
agricultural schools are not suitable for this purpose as they lack the proper
vominercial atmosphere and the men coming out of them are apt to consider
thetnselves “above doing marual work. : :

* 6. Testing of plant and process.—There iz large variety of machinery for
the indigenous industry on tbe market. Tlese differ widely in price efficiency and
du}-a.bi]itjr. But apart from the claims made in respect of them by their dealers,
the buyer has no means of knowing their real merits. Very often the buyer
fails to get satisfactory results with the machines he has purchased and it is then
difficult for hiti to ascertain whether this is due o defects in the machines them-
selves or whether the erection and method of operating are at faunlt. It is not
uiliisual in such cases to put the blame on the machinery maker.

" "It should be one of the functions of the proposed Research Station to test
and report on machines and processes offered to the public. In this way the
expert’ opinion of an impartial Tody will be available tc dealers and users both
and will enable them to correctly appraise the merits of the various processes and
the different types of plant available for him to choose from.

A certain amount of work of this kind is at present being done by some
of the prévineial departments, but there is not enfficient collaboration and eo-
ordination. The Research Station should make full use of this work and should,
in"fact, serve as a clearing house for all the informatior available. .

7. Devising complete Plants.—The Research Station should also devise com~
plete plants of different capacities, snitable for the indigenous industry. There
is no.’single firm at present which can supply such eomplete plants and the buyer
has to go'to different dealers hefore he can get a complete equipment. Plant pur-
chased in this manner is very often unbalanced, resulting in inefficient and un-
economie working for.which none of the suppliers will accept responsibility. L1,
however, specifieations for complete plants are worked out at the Research station
and the plants are tested there, it shonld be easy for engincering firms to. take
up their manufacture.

8. Utilization of Electric power from the hydro-electric system.—There is
cheap electric power available now in those parts of the United Provinces vwhe.re
this - industry is mostly established. If smitable arrangements ¢an be made In
eollaboration “with the provincial department eoncerned, tests can be made to
determine - the economy which will result from the use of electric power and
machinery ean be devised for a more extensive utilization of such power.

© 9. Demonstmtion.'—An.other important fu_nctilon "of the Research Station
‘should be to give dcmonstrations of new machines and improved processes. The
‘stationr will have o be located in'a suitable centre and should be easily accessible.
(R . ) DA T . ) e A
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Arrangeménts will ‘also have to be made for sending out peripatetic demonstration
parties to important eentres. ’

10. Location of the Research Station—The proposed Research station
should be started at a suitable centre in the wesiern part of the United Pro-
vineces—Meerut, Muzaffarnagar, Bareilly, Moradabad and Bijnor being the more
important - places from which ‘a selection may be made. The exact site selected
should he on a main road and preferably near a railway station. No enquiries
ipr a site have yet been made, but no difficulty is apprehended in getting a suit-
able site after the scheme has been sanctioned.

The Imperial Council of Agricultural Research hLas given a grant to the Gov-
ernment.of the United Provinces for an experimental sugar factory at the Harcourt
Butler Technological Institute, ‘Cawnpore. The advxsabxhty of locating the ‘pro-
posed research station at Cawnpore so that it may work in conjunction with the

experimental factory was considered, but had to be ruled out for the following
reasons ;—

(a) Cawnpore is too far from centres of the khandsan mdustry H

(b) Cawnpore is’ not & cane growmg centre, and the results obtained
with the cane grown near (,awnpure may nof always be applicable

to the coriditions obtmmng in places where the khandsaré industry
is established ;

(c) The expcmnental 1nctory at Lawnpore is intended for research and
mstm(.twnal work in connection with -the factory industry and has
not very much in common with the plant. and processes used in the
degenous methods of sugar manufacture, If any special - pro-
blefns i connection with the latter arise which need to be studied
in the ‘experimental ‘factory, there will be no (hﬂiculty in doing this
a8 it is one of the condilions of the grant given by the Research
Council that the Sugar Technologist will be in charge of the experi-
mental fm-torv and wﬂl eontml the programme of experimental work
in it.

11. Supply of raw materigl_and disposal of . finished producta.—-An i.mport-’
ant point to be taken into consideration in selecting & site for the research
station will be the tacilities available for the snpply of raw material and the
disposal of' finished produets.  The station will not have ita own cane plantation
as this is unnecessary for the kind of work it has to do and will add consider-
ably to the cost of the scheme.

The following alternative arﬁngezﬁents are suggested in this eonnection :—

(a) Bupplies of cane may be obfained from the owner of a private tarm

and the finished products (gur or rab or sugar and molasses) re-

turned to him, .charging for manufacturing expenses at rates pre-
viously settled ;

(b) The canc may be puri‘hnsed from neighhouring farms or cultivators
on payment of price accordmg to contracts previously -made, and
the finished products sold in the market ;

(c) The ecanc may be taken and the finished pmducts given back on &
co-opexatxve bBSlS The Regxst:rar of Co-operative Societies, U. .

n organizing such societies in some parts of the province, and it

is likely that if he is approached he wonld be wxllmg to assist in

i
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the formatibn‘,of a socicty to work ,in conjundtion with the He-
search 'Station. ' '
It will not be desirable fo arrange for obtainiug supplies of cane from an experi-

mental farm of the Department of Agriculture, as these farms are primarily
mtended for growing cane for distributing seed.

A2, Staff—~Normally a Research Station of this kind, if it bad been an in-
depepdent institutfon, would have required a highly qualified technologist at its
head. In the present case, however, ds the stalion will be under the direct charge
of the Sugar Technologist, it is necessary ouly to provide suitable assistance to
work under him. i

. Details of the proposed stafl are given in SHtatement II, and.full explanatory
notes arc given later on in conneclion with the proposed budget estimate. The
staff will be partly permanent, employed all the year round, and partly tem-
porary engaged for the sngar making season of about six months in the year.
In the former category are included the technical men (Chemist and Engineer),
2 Mistri to look after the machinery, and a clerk to attend to the office work.
The temporary seasonal establishment consists of the operative and supervising
staft.

During the off season when cane erushing is stopped, the permanent statt
will be engaged in caleulating results of experiments conducted during the season,
preparing reports, overhauling the plant, making changes in the light of the
experiments previously conducted, and assisting in the designing and erection of
imprpved types: of plant. A -eertain- amount of experimental work for which
eane juice is .mot required: will also be done during the off season.

13. Equipment.—-Statement I gives particulz{rs of the equipment which will
be required. This will comprise a laboratory, a repair shop and machinery ot
different types nsed in the indigenous process. A detailed description of the
equipment requiréd is given in a subsequent paragraph.

14. Programme of experimental work.~It is not possible to lay down in
advance a complete programme of work because many problems will be dis-
covered only after the work bas been commenced. In a general way it may
be etated: thowever that the plan of work will be at first to collect data, relating
to the proeesses ns commonly followed and to investigate the cause of defects
so far as these are known at present. Later on such problems will have to be
taken wp ag thig preliminary study discloses and finally trials will be made of
jmproved machinery and processes devised as a result of these investigations.

An outline of the preliminary work indicated above, which should take up
the first twa or thrce years, is given below. This is however subject to amend-
ment in the light of experience gained as the work progresses :— -

A—Caxg CrusHIXG ! ’

(i) Testing Cane Mills at present on the market. y
(ii) Designing improved types of cane mﬂb, having 3, 5, 6 and 9 rol-
lers. )
(iii} Trying the effort of different pressure and roller speeds and of
-different shapes and sizes of grooving on the eapacity and extra¢-
- tion of eane mills, - o o o _
{iv} Tmprovements in' the methods of feeding cane to secure uniformity.
(v) Introduetion of maceration withic the limits of fuel awailable.
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(vi) Devising simple types of juice pumps.
(vii) Use of dirinfectants in eune mills, juice tanks, pipes, cte.
B—Morive Powen :
(i) Hydro-Electric power.
(ii) ‘Suction gas.
(iii) Steam from waste heat of bels.
(iv) Different fyps of oil engines.
C.—Juice anp MoLasses BaiLixg :
(i) Obtaining ecomplete technical data regarding the more important

types of juice and molasses boiling plants and correlating these
with efficiency .and economy of working.

(ii) Testing and perfecting the improved type of bel as recommended in
the yeport on the Bilari experiments,

(iii) Studying the open pan systems of sugar manufacture as used in the
West Indips, the United States and the Phillipine Islands and
ascertaining whether any modifications of these can be used under
Indian conditions.

(iv) Use of Svction gaa for boiling purposes.

(v) Use of vacuum paus in conjunction with direct-fired bels.

(vi) Improving the design of bel furnace for burning partially woist
bagasse.

1).—CLARIFICATION §
(i) Testing present indigenous elarifying agents,

{ii) Trying new indigenons elarifying agents.

(iii) Devising a s:mphhed form of liming and sulphitation process smt-
able for the khandsari industry.

E.~— CRYSTALLIZATION :

(i) Use of a modified form of oscillator.
(1) Use of metal and wooden vessels of dlﬁerent types for cooling and

crystallization of rab.

F.—PueMmLs AND CENTRIFUGAL MAcxmns :

(i)-Designing a simple type of wonden pugmill to prevent breaking of
erystals, ‘

(i) Devising a special type of electrically driven centrifugal machine
with the motor forming an integral part of the machine.

(iif) Testmg different types of screens in centrifugals, with rabs of vary-
ing textures.

(lv) Determining optimum speeds of centnfugal basket for rabs of

" different eonsistencies.
{v)} Application of simplified form of double curing proeess to rab.
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3.—Sucar DryinNG t

Designing a ‘simple type of wooden sugar dryer to take the place of the
present system of drying in the sun. Air to be lieated by cbimney
gases and a hand blower to be used.

H.—Gur MANUFACTURE :

. (i) Designing a pan for the continuous boiling of gur.

(ii) Improving the keeping quality of gur by ellxmnatmg the cntrained
molasses and redueing the final acidity.

15. Estimate of Cost—-Two schedules showing details of cost are givén in
Statements I and II attached. A summary of these is given below :—

Capital Reourring

Year. expenditure, | expenditure.| Total.

Rs. Re. | Ra
First year o ew . . 62,000 17,796 | 60,706
Second year . - . 6,000 18,308 | 24,308
Third year . . . . 60001 18996 | 24,996
Fourth year .. o . . 8,000 19,696 25,600
Fifth year . . . . 6,000 | - 20,198 | - 26,196
Total . 76,000 94,080 | 1,70,980

Explanatory notes on the various items of expenditure. are given .in the follow-

ing paragraphs.

. 16. Capital Ezxpenditure—(a) Land : About four or five acres of land
will be required for the buildings and also to provide space for d‘rymg bagasse
and sugar and keeping supplies of cane and fuel. As the work is of a tem-
porary nature, an attempt will be made fo take thé land on renf; in which case
this item of expenditure will be snbstantially reduced.

(b) Buildings : One shed will be required for honsing the machinery (con-
sisting of cane mills, engine, pugmills and centrifugal machines) and another
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shed . for bels of different types, for boiling juice and molasses. A godown, suit-
ably partitioned will be required for storing rab, gur, sugar, molasses and sundry
stores. For housing the laboratory and office a block consisting of two rooms and
'y veranduh will be provided. A small shed for accommodating the fitters’ repair-
shop ‘completes the list of Luildings. Wire fencing will be used in place of &
boundary wall roupd the buildings.

As the experiment station will be on a temporary basis, all buildings will

be of cheap design. Complete plans and estimates will be submitted for approval
before construction work is taken in ha.nd.

(¢) Laboratory equipment : vood laboratory. is an absolute necessity for
proper scientific control of manufucturing and experimental work. Such a
laboratory will however cost a great deal of money. The provision made in the
budget will cover the .cost of the essential apparatus and material and will per-
mit of such additions each year as may be found to be necessary for the research
work in hand at the time.. It is likely that for some researches costly instru-
ments may be required. Instead of purchasing these, . attempt will be made to
obtain them on loan from other laboratories,

'(d) Repair Shop equipment : A small fitter? workshop and smithy will
be required for the maintenance of the plant and for making alterations neces-
sary for experimental purposes. It will be cheaper and more convenient to bave
this work done at site than to sen’d it out to engineering firms.

&) Machinery : In order that the Research Station may be in a position
to compare the different types of machines in use and to make improvements
in them, it is necessary that it should be equipped with as wide and represen-
talive a set of these machines as, possihle, such a set will however involve con-
siderable cxpenditure. The list of machinery given in the budget is the mini-
wum that will be required for this purpose. 1t is hoped that most manufac-
turers of machinery will send machines free of charge for testing and demonstra-
tion purposes and hence much of the expense, that wonld have been incurred in
purchasing a complete set of machines, will be saved.

The annual lump sum provisions made in the budget for machinery in
the four years after the first year are to cover the cost of new types of machines
which may be purchased and of making machines according to designs evolved
al. the Research Station.

' (f) Furniture and fittings : The provision under this head is to cover the
cost of the minimum quantlty of furniture and ﬁttu:gs for the office, laboratory
and factory.

{g) Water Supply : The provision made for water supply is: only tentativq
and approximate : the cxact requirements c.'m_not be ascertained till the site has
heen selected and the source from which water is to be obtained (e.g., from tube

well, from.ordinary type of well with pump or from public water’ supply) is
known.

(h) Lighting arrangement : For working at nlght electric light (if avail-
able) or Kifson lignts and hand lanterns’ will be necessary.

(¢) Contingencies. and Miscellaneous expenses : These are to' cover sundry
unforeseen expenses. '
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17. Recurn’ng Ezpenditure :—(«) Establishment : Particulars of the quali-
ficntions and duties of the perwancut staff are given below :(—

{i) Chemist : The chemist should bhave received training in NSugar
Technology in & recognized institution in India or abroad and
should possess at least five years’ experience in a sugar factory
as manufacturer and chemist. Knowledge of the plant and process
employed in the indigenous sugar and gur industry should be
treated ‘as useful additional qualification.

During the off-season the chemist will continue his work in the experi-
mental factory and chemical laboratories of the Technological
Institute, Cawnpore,. under the direction of the Sugar Technologist.

(ii) Engineer : An engineering graduate or diploma holder, with some
works experience should be employed.for this post. He should be
capable of making simple engineering tests—e.g. power con-
sumption, evaporation, heat balance, ete.—and should be able to
erect, adjust and snaintain the various machines, and to ook atter
the workshop.

After the sugar making season, he will be employed in overhauling the
machinery, making alberatwns to pln.nt assisting in the prepara-
tion of designs of new rplant, supervising thcir manufacture and
erecting them.

(ii) Mistry : A mechunic with experience of oil engines, electris motors,
cane mills and centrifngal marldnes will be required for. attending
to these machines. During the off-season he will work under the
Engineer in overhaunling the plant and crecting new machines.

(iv) Clerk-Accountant : The office establishment will consist of one clerk
‘who 'will attend to accounts work also. The clerk should have
knowledge of acecounts and- typing.

(v) Infenor Servants : Provision has been made for one chapmn and
one. chowkidar.

(b) Seasunal Establishment.— (1) Assistant Chemists : Two junior chemists,
with experience of sugar faetory laboratories will be required during the manu-
tactnring season for doing routine analyses, maintaining techmcal records and
supervxsmg experiments.

(ii) Mistries ¢ During the wor]\mg season, when all the machines are in use,
two mistries (in addition to the one permanent mistri) will be required to keep
‘them in proper order and to carry out urgent repairs when necessary.

(iii) Clerk : Oue extra clerk will be required during the working season
to attend to the additional work in connection with purchase of raw material,
stores, ete., and sale of finished products, maintaining attendance registers, re-
eords of consumable stores and other miscellaneous work.

(iv) Weighment -Clerks : For all experimenfal work it is essential that raw
material and finished produects as well as the more intermediate products and
fuel should be regularly wewhcd Threc wmohmont clerks w111 be required for
this purpose:. :

.

(v) Supervisors : To ensure that work is earried out in strict socord with

the preseribed. experimental comhtlons, ‘the services of educated snpemson will
“be required. Three such supervisors have been provnded.
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(vi) Bel Karigars : Four bel karigars (sugar boilers) will be required for
working the juice and molasses boiling pans. :

(vii) Centrifugal men : Two men will be required for operating the centri-
fugal machines—one for First Sugar and another for Second Sugar.

(viii} Workmen : The number of workmen required will vary according
to the amount and naturé of work in land at the time. Moreover, it will be
neeessary and economical in some cases, to engage certain types of operatives for
the entire season on a monthly basi¢, whilst- the ordinary unskilled labour ean
be employed on daily wages. 1t is cstimated that on an average 30 workmen will
be required. .

(¢) Allowances and Honoraria.—The provision under this head is to meet
the travelling expenses of the staff for journeys to and from Cawnpore in con-
nection with work during tho off-season, and for visits of demonstration parties
to different centres.

(d) Bupplies and Services—This .ub-head covers a gross provision of
Rs. 20,000 for comunercial operations, and allows for recoveries each year of
Rs. 18,000 the net expenditure therefore being Rs. 2,000. The objcet of pro-
viding funds in this manner is twofold—firstly it permits of an arrangement
similar to a revolving bank credit, under which money is drawn aceording to re-
quirements and. sale procceds are credited into the treasury so that no large
amounts are outstanding at any time, and secondly by limiting the net annual
expenditure to Rs. 2,000, it i= made obligatory to sell the finished products and
realise other assets promptly.

(e) Contingencies.~—The items wunder. this sub-head are self-explanatory.
It may be pointed out however that the provision of Rs. 2,000 for “ repairs and
modification of plant” is distinet from the provision of Rs. 5,000 annually under
“ Machinery ” in the hndget estimate of eapitul expenditure, The former item
covers expenses in connection with repairs and alterations to existing machinery
which do not inercase the volue of the assets and cannot therefore be charged
to capital account. The latter item, on the other hund, covers additions to plant
which are chargeable to capital account.

18, Necessity for flexibility—As pointed out in connection with the pro-
gramme of experimental work, it is not possible in a research station of this
kind, to lay down an cxact programme of work, because new problems arise as
work progresses. It is evident therefore that, under such conditions, the expen-
diture cannnt he expected to he strictly in accordance with a rigid budget. In
sanctioning the budget a certain measure of flexibility may therefore be per-
mitted, provided the total expenditure does nol exceed the budgetted amount.

19. Recoveries on completion nf work—The present proposal is for a Research
Station for five years. On eompletion of this period, unless it is decided to continue
the work further, nll the wachinery, buildings and other material will be disposed
of, resulting in the realization of a substantial amount. This should materially
reduce the total eost of the seheme. No exact estimate of this ean however be
given at this stage.

R. C. SRIVASTAVA,

Sugar Technologist.

CAWNPORE 3

T'he 31st July 1931,
L1ICAR
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Statement 1.—Capital Ezpenditure for the proposed Research and Testing
Station for the indigenous gur and sugar industry.

Sﬁri_sl Heads and itema. I Year. [IX Year. {III Year.[IV Year.]V Year.
o.
Rs. Rs. Ra. Res. Rs.
1 | Land—4to5acres - . .. 1,000
" | Buildings :—

(a) One shed for cane mills, engine, 3,750
pugm’ills :2;; centrifugal machin-

es, 30" x 60,

(b) One shed for boiling bels, 30" X 3,750
50’.

(¢) One godown (suitably partition- | 4,500

ed) for rab, gur, sugar, molasses
and stores, 30’ X 50

(d) Laboratory (20’ X 15°) and 2,700
office (15’ X 15°) with verandah
8’ wide.
(¢) Shed for repair shop, 15" x 35’ 1,300
(f) Wire fencing and gates . 1,000
Laboratory equipment . . 4,000 1000} 1,000] 1000} 1,000
' Repair shop equipment .. .. | 3,000
5 | Machinery— :
(a) Bullock canemills .. . 200
(b) Power driven cane mills ..} 6,000
(c) Oil engines .e .. | 6,000
(d) Juice pumps .. .. 1,000
(e) Juice boiling bels . 1,000
() Molasses boiling bels . 200
(g) Pugmills .. .. . 700
(h) Centrifugal machines .. 1,000
() One 3-ton weighbridge 1 1s00
(;) One 1-ton weighbridge 1000 |4 5000) 6000 6,000] 6,000

(k) One 5-cwt. weighbridge e 600
(1) One beam scale with weighta .. 100

(m) Kerosene tins . e 350
(n) Tanks for juice, rab molasses, 500
etc. .
(0) Crystallizers of metal and wood - 500
(p) Ladles, Sieves, Strainers, etc. 250
(¢) Piping, shafting, pulleys, belt-} 1,500
ing, eto.
"{r) Foundations and erection of 1,000 |
plant.
6 | Furniture and Fittings .. . 500
7 | Watef Supply .. . .. | 1,600
8 | Lighting arrangements . .. 200
9 | Contingencies and Miscellaneous ex- 2,400

' penses.

Total .. | 52,000| 6,000| 6,000} 6,000]| 6,000

Grand total for five years .. | 76,000
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Statement 1l.-—Recurring Exrpenditure for the proposed Researcﬁ and Testing
Station for the indigenous gur and sugar industry.

Slsrial Heads and items. IYear. | I1 Year. h] Year.[IV Year.|V Year.
0.

Ra. Rs. Ras. Re. Re.

s

1 | Pay of Establishment—

3 | (a) Chemist (250—25—500) ..| 3000] 3300 ] 3600 3,90/ 4,200
{5) Engineer (1256—15—275) ..} 1,600 1680 1,860| 2040} 2220
(¢) Mistri (50—6—100) .. 600 660 720 780 | 810

(d) Clerk-Acoountant (50—6—100) | 600| ee0| 720 80| 840
{e) Chaprasi Rs. 12 e .. 144 14 144 144 144
(/) Chowkidar Rs.11 .. . 12 12| 12| B2f 132

Total . 659786 ) 6576} 7176} 7,776 ) 8,376

2 | Pay of SBeasonal Establishment (6
months per year)—

(a)‘;0 Two Assistant Chemists at Rs, 600 600 600 600 600
(6) Two Mistris at Ra. 30 . s60| 360| 360 360] 360
{c) OneClerk at Rs. 30 .. . 180 180 180 180 180
(d)l g Weighment Munshis at Rs. 270 270 270 270 270
(& 3.S|:}uwvisors atRa. 16 .. 270| 270 21| 20] 210
(f) 4 Bel Karigars at Ra, 30 .e 720 720 720 720 720
(g) 2 Centrifugal men at Ra.20 .. 240 240 240 240 240
(b) 30 Workmen at Ra. (12) (or 6 2,160 | 2,160 2,160 2,160| 2,160
annas per day). .

Total .. 4,770 | 4,770 | 4,770 | 4,770 | 4,770

8 | Allowanocesand Honoraria—

Travelling Allowanoce of Establish- 250 250 250 250 250

ment.

4 Bupg:iu and Servioes— .
mmercial Operations® ..l 2000 2000 2000 2000] 2000

5 { Contingencies— :
(a) Stores and lubricants .. 500 500 500 500 500
b) Fuel .. . . 500 500 500 600 6500
(c) Chemical olarifying agents and 500 500 500 500 600

manufacturing materials,
{d) Consumable stores for labora- 500 500 500 500 600
tory. .
(¢) ﬁ;pairs and modificationa, of 2,000 | 2,000 | 2,000] 2,000| 2,000
plant.
(f) Tools and tackle .. .. 100 100 100 100 100
(9) Maintenance of buildings .. 250 250 250 250 250
(A) Stationery .. .. .. 250 250 250 250 250
(5) Postage and telegrams e 100 100 100 100 100

(i) Miscellaneous contingencies .. 100 100 100 100 100
' Total ..| 4,800 | ¢,800] 4,800 | 4,800 4,800

Grand Total .. | 17,706 | 18,396 | 18,906 | 19,506 | 20,196

Grand Total for five years ., | 94,980

*Nors.-~This comprises :—
Gross Expenditare Rs. 20,000
Recoveries .. o 18,000
Net Expenditure .. ,, 2,000

PR
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ENCLOSURE II.

EXTRACT FROM THE PROCEEDINGS OP THE 4TH MEPTING or THE Svaar CoMWITTEE,
gLy AT NEw Devml, oN Tuespay, THE 8rH DecEMber 1931,
. ¢ . . . . . .

ScueMe yor A RrsrArce axp TesTiNG STATION FOR THE INDIGENNUS SYSTEM oF
 Gur AND SugARr MANUFACTURE DRAWN UP BY THE SUGAR TECHNOLOGIST,
JImpEriAL, Counoin oF AGRICULTUBAL RESEARCH,

The Chairman pointed out that these proposals arose out of the report on
the Bilari experimente. Mr. Mehta suggested that a short pamphlet based on the
Bilari report should be printed in Urdu and Hindi. This was agreed to and Mr.
Srivastava was asked to prepare fhis' pamphlet,

Rao Bahadur Venkataraman proposed that the thanks of the Sugar Committee
should be communicated to Khan Bahadur Hadi and the Bhopal Durbar. Mr.
Srivastava seconded this proposal which was earried unanimously, The Committee
also wished 1o convey their thanks to Mr. Har Sahai Gupta for the
invaluable assistance which he had rendered in carrying out this experiment.

*+ Mr. Mehta proposed and Khan Bahadur Fateh-ud-Din supported that the
scheme as put forwarded by Mr. Srivastava be adopted. They said that this scheme
wag the logical result of the appointment of the Sugar Technologist. The scheme
as presented to this Committee had been worked out fully in all details and need-
ed no further comments. Subject to the budget details being serutinized by the
Vige-Chairman, the scheme was approved. '

In connection with this scheme Mr. Burt asked if the United Provinces
Government’s attitude had been ascertained on the proposal to establish g research
station in the United Provinces under the direct control of the Research Counecil.
Mr. Mehta, replying in the negative, said that he felt sure that the United Pro-
vinces Government would welcome it. It was agreed that theé Committee’s
support to the scheme was conditional on the United Provinces Government’s -
cordial approval. The Chairman asked Messrs. Noel Deerr and Millar as to their
opinion on the scheme. Mr. Noal Deerr said that in the present Indian Sugar
Industry there was the large indusirialist or the. factory owner and the small
grower and he said that the khandsari 'was an intermediate stage aud as an inter-
mediate step in progress it was important to develop the khandsari industry. He
;said that although the khandsari was inimical to the interests of the large pro-
prietor still he was of the opinion that steps should be taken to protect the amall
grower: and he agreed with the general principles of the scheme.  Mr. Millar,
agreeing with Mr. Noel Deerr, added that the gur industry was a separate prob-
lem and it needed the support of this Committee. Mr. Burt next enquired if it
was not possibla to work the schemne in conjunction with the Hareourt Butler
Teehnologieal Institute at Cawnpore to which the Imperial Council of Agricultural
Research had made a substantial grant for sugar technology. There was some-
thing to be said for the view that such an industrial research experiment should
be carried out where chemical and engineering assistance was readily available.
Mer. Srivastava did not see much benefit in locating this research station at Cawn-
pore. He said that there wounld practically be no saving in building or in machi-
nery. Moreover, his idea was to train men and carry on demonstrations in the
improved methods of the khandsari industry and from that point of view it was
necessary to have this work carried out somewhere in the centre of the khandsari
industry, especially as no special engineering help was needed, for the plant which
he proposed to pub up could either be repaired and altered in the villages or counld
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not be repaired and altered even in Cuawnpore. In answer to Mr. Burt he said
that the Portable Sugarcane Mill referred to in the Harcourt Butler Technological
Institute scheme had been designed and ordered and he expected the Mill at
Cawnpore in a montl’s time. Mr, Burt enquired if it would be feasible to put
this research station at Shahjahanpur adjoining the Sugarcane Research Station.
Mr. Srivastava was of the opinion that Shahjahanpur was not such an important
centre for the khandsari industry as Bareilly or Moradabad, Mr. Burt asked if
the supply of cane to the experimental plant could be guaranteed. The old
experiments at Nawabganj in the United Provinces had failed largely because of
inadequate cane supply. Chowdhry Mukhtar Singh offered to supply 20,000 .
maunds of ecane per annum in connection with this research scheme, provided the
plant was located at Meerut. He said that he would supply the cane and take
back the finished product so thut the expense of purchasing cane and also the
diffienity of selling the produce will be eliminated. It was agreed that before
the location of the research station was decided the cane supply will have to be
guaranteed and this question also was left to the Vice-Chairman for final decision.
Mr. Burt then read a note (not printed) prepared on this research scheme by
Mr. Milne who had suggested that this scheme may be amplgamated with the
Punjab research scheme (vide subject No. 14 of Agenda, Advisory Board, 1932),
for, in his opinion, there was a well equipped Engineering Section and College
Laboratory to co-operate. Mr, Srivastava however was against amalgamating the
scheme. Moreover he said that Lyallpur would be inconvenient from his point of
view, In the end it was decided to record Mr. Milne’s note.

L] L] * [ ] L] L] * *
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APPENDIX XVI.
Sussecr No. 16 (a).

SCHEME OF RESEARCH ON SUGARCANE IN THE MADRAS PRESI-
' ’ DENCY,

Attehtion is invited to the attached letter (Enclosure I), from the Govern-
ment of Madras, No. 1342-ITI-31-7, dated the 11th November 1931 forwarding a
scheme of research on sugarcane.

A:cqpy of a note on the scheme, dated the 19th November 1931, by the Agri-
cultural Expert to the Imperial Council of Agricultural Research is enclosed (En-
closure II). This note was forwarded to the Secretary to the Government of
Madras, Development Department. His reply will be found in Enclosure IIL

The Sugar Committee considered this scheme at their fourth meeting
held in December 1931 and their recommendations are attached (Enclosure IV).

The scheme is now submitted to the Advisory Board for (i) any further
suggestions that the Board may have to offer and (i) its endorsement of the re-
commendation of the Sugar Committee. As a new scheme has to be prepared,
it is'not necessary at this stage to go into financial details fully.

The revised scheme, when received from the Government of Madras, will be
placed before the Sugar Commitiee (by circulation, if possible). It is therefore
for consideration whether the revised scheme, if approved by the Sugar Committee,
should again come before the Advisory Board before being referred to the Govern-
ing Body. - _

T. VIJAYARAGHAVACHARYA,

Secretary,
The 4th January 1932.

ENCLOSURE 1.

CoPY OF A LETTER FROM THE SECRETARY TO THE (QOVERNMENT oF Mapras, DeveLop-
MENT DEPARTMENT, T0 THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL
ReseArcH, No. 1342-I11-31-7, patep Tee 1ltE Novemerr 1931,

Scheme of research on Sugarcane.

With reference to Mr. Hydari’s letter No. 956|Agri., dated 2nd May 1931
(not printed), I am directed to enclose a Scheme of Research on Sugarcane
submitted by the Director of Agriculture, Madras. I am to ecommend it for
the consideration of the Imperial Council of Agricultural Research. It will be
observed from the Director of Agriculture’s report that the scheme costs Rs. 2,56,900
out of which Rs. 1,06,800 may be accepted as contribution by this Government.

Scheme of the Director of Agriculture.

I have the hononr to state that the Government in their letter No. 1153,
dated the 9th July 1929 (not printed) to the Government of India said that
% this Government consider that the needs of the Presidency are now adequately
provided for as the Imperial Sugarcane breeding station at Coimbatore has been
extended to deal with thick canes and a sugareane testing station has becn estab-
lished at Anakapalle in charge of a gazetted officer where considerable progress
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bas already been made with loeal probleme”. Bince that statement was made,
there has been a happy change in the policy of Covernment as exemplified in their
support for an economic enquiry ioto the eost of sugarcane cultivation in ihe
Madras Presidency [vide No. 158 Ms., dated the 5th February 1931 (not printed)].
The reason for this change was mainly due to having realised the futility of
raising paddy in extensive areas with prices at such a low ebb. A change in the
local practice was found essential to meet the new sitnation, and sngarcane offered
an excellent substitute giving more handsome returns. In fact, it is a happy
augry of the future that the Irrigation Development Board has under its con-
sideration the advisabhility of utilising the Lower Bhavani irrigation project in
the Coimbatore distriet for the irrigation of dry crops rather than for paddy as
had been the policy all along. In these changing circumstances, sugarcane will
undoubtedly play an important rile. Besides, sugarcane is an important cash
erop of the Presidency. It takes a prominent place both in acreage and yield
among the main sugarcane producing provinees of the country. While several
erops have their specialists, sugarcane, despite its importance, has had to get on
without one due to finaneial depression,

2. The area under cane in the Presidency during the last decade has had
chequered carcer. There is no doubt that daring the last few years it has gone
down as shown below :— :

Year. Acres.
192020. . . . . . . . . 103823
192122. . . . . . . . . 119313
192223. . . . . . . . . 131,003
1923-24. . . . . . . . . 121208
192425. . . . . . . . . .110360
192526 . . . . . . . . . 1uzsa
192627 . . . . . . . . . 11849%
1927-28. . . . . . . . . 10590
192829. . . .. . . . . . 8015
192930 . . . . . . . . 98107

Apart from economic causes which wonld affect a world erop like sugareane
there are other causes contributing to the restriction in area. Want of initial
capital, high cost of production, limitations with regard to soil and water-supply,
low prices, are some of them. Poor quality canes, periodical visitations of inseet
p.ests and diseases, narrow rotations, uneconomie cultural methods, wasteful irriga-
tional practices, erude methods in the manufacture of Jjaggery add their quota.

3. Although Agricultural Research Station, Anakapalle, has been recognised
as the sugarcane research station of the Presidency, research work has not been
confined fo sugarcane alone ; similar work on paddy and ragi has been going on
simultaneously.  Progress in fundamental and agronomie research has been tangible,
but it has been confined to local problems. Besides, ‘Anakapalle represents only’
the district of Vizagapatar with 35,000 acres under sugarcane—the largest in the
Presidency. Chittoor district with 10,800 acres next elaims our attention. Coim-
butor? district, and other tracts in the Cauvery valley are important sugarcane
growing areas all of which have problems awaiting solution.
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4. 1, therefore, venture to put forward B schemé of research which would
give rapld results dunng a period of five years to solve some of the problems
mentioned above.

Nearly four-fifths of the irrigated area in the Presidency is under flow irriga-
tion ; but the needs of the farmer engaged in lift irrigation, situated as he is under
most adverse circumstances labouring hard at the mhote or picotah and irrigating
but a few cents a day at high cost, have to be considered at the same time. It
is, therefore, proposed to have two stations, a large one to represent flow irrigation
and a smaller one for tracts under lift irrigation.

5. Improvement in the economics of the sugarcane cultivator may be effected
either by ‘inereasing the yield or by reducing the cost of cultivation or by both.
The problems to be investigated come under three distinct heads :—

1.-—Increase in the yield of sugarcane.

By (a) Varietal tests. These will be laid down in collaboration with the work
that is being done with thick canes at the cane breeding elation,
Coimbatore.

(b) Vigorous seed material obtained by short ecrop planting. A large
measure of success has already been achieved in one or two
varieties at the Agricultural Rescarch Station, Anakapalle, but this
needs augmentation and duplication in tracts different in climatic
and soil conditions like the Chittoor district.

(c) Spacing methods in relation to varieties and source of irrigation,
methods in planting, eultural methods, ete.

(d) Manurial methods. Sufficient information in the manuring of sugar-
cane has already been gained and therefore no investigatioa in tkis
direction is proposed except in so far as it affects items 2 (a) and
3 (a) below.

2.—Reduction in cost of production.

By (¢) A reduction in the manure bill.: The investigation aims at finding
out the possibility of cnttmg down the cost of manuring the bulk
erop by Judlclously manuring the erop intended for seed mpterial.
Experiments in plant nutrition have revealed that plants absorb

* large quantities of nutrients in their very young stages and planta
with a good start are better able to withstand adverse eonditions in
later life. 'Therefore, seedlings or seed material raised under well
manured conditions should, aceording to this observation, do better
after transplanting or sowing than those raised under unmanyred or
insufficiently manured conditions. ' Experiments carried out at Coim-
batore and Anakapalle have already indicated that this is the ease.
Further experimental proof is necessary and if this is obtained, we
should be giving a distinet stimulus to cane cultivation by eonsider-
ably reducing the enst under manure.

(b) A ‘reduction in the ecost of irrigation. During the prowth of the
crop, sugarcane receives a large number of irrigations ; in loealities
under lift irrigation, the rrea nnder sugarcane is mamly limited by
the amount of irrigation water available. In seasons of deﬁcncnt
rainfall, the area becomes considerably reduced.
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Experiments at the Agrienitural Research Station, Anakapalle, have re-
vealed that Co. 213 can be grown sunecessfully under normgl rainfall
conditions supplemented by about 4 acre-inches of irrigation at the
time of planting. If this experiment could be successfully repeated at
this place with other varieties ; and in localities where irrigation is
costly, it will be little short of a revolution in the irrigational prac-
tices of the country. This would also tend to increase the area of
sugarcane in the Presidency.

(e) A reduction in the enst of methods in wrapping and propping. On
account of cyclonie storms the Province is subject, the praetice of
wrapping and propping cane is almost universal, entailing -a large
amount of outlay. The methods employed are capable of improve-
ment in efficiency and of reduction in ecost. An investigation into the
methods of planting and spacing may even result in the elimination
of the operation.

(d) A reduction in cost of cultural and planting methods. The indigenous
practices are laborious, slow and wasteful. Introduction of labour

saving machinery and more efficient methods in planting are indi-
eated.

3.—~Improvement in-the manufacture of jagga?y.

"By (a) An improvement in the eolour ‘and keeping qualities of jaggery.
The loss to the cultivator consequent on defects in these, our ignor-
ance of the chemistry of jaggery manufacture, and the fact
that this aspect has so far remained unexplored by other workers
made -an investigation into this subject imperative. The enquiry
will be to ascertain the factors that affect the colour and keeping
quality of jaggery and the effect of mannres on its quality. Although
a beginning is being made in this investigation at the Agricultural
Research Station, Anakapalle, for a thorough and a large scale
investigation that this jmportant problem warrants, the laboratory
and equipment need immediate extension.

(b) An improvement in the mechanical methods employed in the manu-
facture of jaggery and brown sugar. The manufacture of white
sugar suited to ryots’ conditions is in an undeveloped state prac-
tically throughout the country. With the collaboration of the
Department of Industries, it is also proposed to explore the possi-
bility of introducing centrifugal machines so largely employed in
the United.Provinces. As this aspect will be dealt with by the
Director of Industries in detail, it is unnecessary for me to dilate
on this further. o ’

It will be observed that problems proposcd to be tackled are in the main
of inter-provincial importance and it is hoped that investigations proposed here
will profit also the ryots of other Provineces. : '

6. Estimates herein attached are self-explanatory. The object being to make
use of materials and resources available at Anakapalle, provision is. made there
on]y for bare necessities in equipment. The land proposed for the sub-station
will be taken on lease. Al buildings proposed for erection will be of a temporary
nature, so that at the expiry of the lease they will be worth practically nothing.

The experimental area of 50 acres at the Agricultural Research Station Anakapalle,
L1ICAR B
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and the 30 acres of the sub-station at Chittoor, will with a 3 year votation give
about 26 acres of eane, 20 acres of garden erops (two erops) and 35 acres of
paddy. Since the Director of Industries is making adequate provision for his
needs, the expenditure connected with his part of the scheme is omitted. Of the
staff provided, the following are available at Anakapalle for this scheme :—

. 1 Superintendent,
2 Farm Managers,
1 Assistant Farm Manager,
1 Chemistry Assistant,
1 Laboratory Attender,

1 Fieldman, and
1 Peon. -
The additional staff required is as follows :—
Anakapalle.
.
‘1 Farm Manageron .. . . .. 120—10—170
1 Assistant in Botany on s ee .o . 85—5-120
lFieldm-a{pt')n' ) . . . e . e - 85—80
Chittoor. . Ra.
1 Farm Manq.ger on .. v . . .e 120—10—170
1 Farm Mansger on ., - .. .. . . 85—5—120
e | Amstmthotany T e e ' 85—5—120
2 Fieldmen on o .. . o .- 35—50
1 Cletkon = .. . . . . .. 60—4—80
1 Peonon .. e .o e N .. .. 12—18

. 7. The total expenditure of the schemg for 5 years comes to Rs. 2,56,900 of
wYuch .the contribution of the Government of Madras is as follows :-—

Ra.
Staff . . . .- . .. . 66,000
WorkingExpenses . . e s . 60,800
Totd .e 1,06,800
8. The following will be the annual receipts from the two stations :—
. Res.
I Jaggery from 26 acres st 8,000 Ibs. per acre (208,000 Ibs.at 18
" Ibs. per rupee) .. .. " .. 13,866
2. Paddy from 35 acres yielding 2,600 lbs per acre. (87,500 .
Ibs. at 45 Ibs. per rupee) .. .. . Lo
8 Gudenprodmeﬁomﬁwresatm.loowrme . 4,000

4. Csnesetts,ebc. .. . e . - e %0
© Total .. 19,850 -
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' "?ropoud Sugarcane Research Stations.

Land required— *
Sub-statmn at Chittoor under irrigated dry condition .o - 30
Space for buildings, sheds, furnace, ete. .. . e e 3
Total .. 33

.Thelmeevdﬁuﬁllbu—

. i . N . . . . - Ra.
30 aores garden land at Ra. 75 an acre .. .. o . 2,260
3 acres dry land at Re. 16 per acre or roughly .. . e . bO

Total . 2,300

Rs.
Loy out, voad, fence, etc.— ‘ .
Lay out of plots at Chittoor .. . .e 600
Fencing with barhed wire, § strands wn;h angle iron posts inclu-
sive of iron posts, corner posts, ga.tes—2,500 ya.rds at Rupee .
one & yard .. .. 2800
Wire netting for 10 acres of surgarcane aga.mst ]aok&l a.tt.a.ok . .. 600

. Total. ..’ 3,700

Buildings—Residential.—Katcha buildings to las for about 57 yease.. -

At Chittoor— Ra.
" One Manager .. . .. .. . .. 3,000
One Assistant Manager e .. .e . . 2,000
Oue fieldman . .. .. .e .. 1,000
Four eooly huts e . . . . . 400
Total . 6,400

Non-residential—

Ra.

Office room and store 48’ x 15’ with 8’ Verandah in frant. Brick in

mud with conerete flooring and galvanised iron roofing pro- .

, tected with matiing for the office alane at Rs. 1-8-0asq.ft. .. 1,350
Cattle shed for 5 pairs with g feed-room, briek in mud walls, eacth

flooring and thatched shed 50’ X 10, 500 gq. ft.. ai 0-1240 & 5q. £4, 376

- - Cart stand and implement shed (tbatohed) 25’ x 15,12’ x 15' .
. 8q. ft. at 0-12-0 persq. foot .e .o . .e 405
.. Drying and threshing floors . o e . 150
.. Furnaces and shed .. . .- e T ee s ae 150
Water meters .. e - ee.  t.ee 500
Water troughs, feed t.rough, eto. .. n ree - - 100
Rain gauge o . . o . . b0
..Anemometerand'fhermohygrograph ete. . .e . 1,000
Miscellaneous . cee . ‘wet tTe T ee 120
4,200

Total buildings for Chittoor .. .. . 10,600
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Equipment,

'Live-st?ck 5 pairs at Rs, 350 each ..
Dead-stock——86 cane mills (2 for Anakapalle)

Jaggery pans, moulds, ete. .. ..
Bins, receptacles, eto. .. ..

" Two oil engines .. . .
Chains, ropes, ete. . .
Field labels . .. e
Two carts . . ..
Farm tools, crow bars; ete. .. L e
Ploughs and field implements .

. -Anakapalle. Chittoor

" Laboratory materials for chemical and bot.amca.l equlp-

ment .

) Thermohygrograph and other meteorologwal mstmmenta

Miscellaneous items like reference books, eto.

Pufniture—Chitloor—
Tables 4 . .e .e
... Chairs 8 ..., .. .. .
- ...Almirahs 2 .. .
Record racks, sbelves, ete. .. .
Clocks, coat-rack, wash stand .

Staff.

Superintendents Rs. 250—25—760/(425) .
2 Farm Managers Rs. 120—10—170/(140) .
1 Farm Manager Rs. 85—5—120/(120) ..
1 Farm Manager Rs. 85—6—120/(120) ..
1 Farm Manager Rs. 856—5—120/(95) .

1 Assistant Farm Manager Rs. 46—3—75/(73)

2 Botany Assistants Rs. 85—5—120(95)
1 Cheidistry Agsistant Rs. 86—5—120/(117)

1 Fleldman Rs, 35—50/(41) .. .
3 Fieldmen R, 35—50/(38) .. .
1 Clerk Rs. 60-—4—80/(68) .o
1 L&bota.tory Aftendant Ra. 25—1—35/(27 )

' 2 Peons Rs. 12—18/(12). .. Lee .
- Total .

or

Ra. Ra.
. . . 1,760
. . 300 600
. . 300 200
. . . 4,000
. . .e 150
. . .o 80
. . . 240
. o .e 150
.e LX) 2m
2,300 1,700 -
1,000 .
. 400 480
Total .. ,300 9,700
. Rs.
. .e . 120
. . . 30
. . . 70
. . . 50
Total . 800
Madras. I.C. A, R. contribu-
Contribu- © o tiom.
tion.
Anakapalle, “Chittoor.
Rs. Ra. Rs.
5,100 e .e
. 1,680 1,680
1,440 .. .o
1,440 . .
.. . 1,140
876 . .
. 1,140 L,140
1,404 e .
492 . "o
. 458 212
. .e 816
324 . .

. 144 . 144
11,220 3,276 6,832
11,200 or 3,300 or 5800

o 9,108 or 9,100




ABSTRACT.

I year. II year. T year. IV year. V year.
LC.A.B. LC.AR. LO.AR. I.C.A. R, LC. AR
eontribution. vontribation. eontribution, oontribution. oontribution.
_ Madres Madras Madras Madras
Partionlars. contriba- ibo- ibu. ib
Anaka- anteive Anaks- Anaka. Pracs
Anaka. A Anaka- Anaka- - | Anaka. 8- | Anakas-
palle. | palls, [Chittoor !"wln pelle, [Chitt polle. | palle, |Chittoor| Pelle. | palle, |Chittoor]| Palle. | “palle, [Chittoor.
palle. - .
Ra, Re. Ra. Ra, Ra. Ra. Re. Re, Ras. Ras. Ra. Rs. Ra. Ra. Re.
1 Layout .. I . 3720] ..
2. Buildings . . 10,600 . . .
8. Equipment . 4,300 ] 9,700 e .
& Furniture.. . . 300 .. ' .
8. Working Expenses .. | 11,400 . 16,100 | 9,600 1,000 | 9,800 e 12,900 | 10,000 . 13,000 | 9,900 v ] 18,000
0. Stafl . .} 1,200| 3,300 5,800 | 11,200 3,300 5,800 § 11,200 | 8,300 5,800 11,200 8,300 | 6,800 ] 11,200 8,300 5,800
7. Travelling Allowance . 1,600 1,800 . 1,600 ) . 1,500 |- .. . 1,600 1,500
8, Contingenoies . 500 . . 500 . . 500 500 . 500
23,600 N 9,600 | 46,200 | 20,800 . 5,300 16.801)‘ 21,100 5,300 |. 18,700 | 21,200 | 5,300 | 18,800 { 21,100 65,300 { 18,800
Total o | 22,600 58,800 20,800 22,100 2L100 24,000 21,200 24,100 21,100 24.100
GRAND TOTAL o 2,56,900

831
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ENCLOSURE I

COP! or & Nom BY THE Aemcvmmn Exprr?, Inverriar, CovneiL oF AGRICULTURAL
RESEARCH, DATED THE 19tH Novemser 1931.

T’lis scheme contains two propesais ~—

'(1) for the provision -of an experimental furm at Chittoor at a cost of Rs.

14,300 for land on lease and lemporary buildings, Re. 10,000 for

_ !equlpment Rs. 66,000 spread over 5 years for cultivation and other

'working expenses and Rs. 5,800 per annum average cost of staff. The
totalmstofthmputoftheschemeforEyemmRs 1,17.800.

,(2) The other part of the scheme is for an expanson of the Anakapalle
farm at a cost of Rs. 4,300 ron-reeurring for additional equipment,

' Rs. 5,300 per annmn for additional staff including fravelling allow-
ances and contingencies, making a total cost of Rs. 30,800 for 5
‘years. ,

The abstract at the end of the statement shows that the Couneil is asked to
provide & total of Rs. 1,50,100. As I understand the proposal, the sum of Ra.
1,06,800—the Madras Government contribution—does not represent any new money,
at all but only what they are spending on the Anakapalle farm at present.

2/ Tn prragraph 8 of his letter, the Direefor of Agrieulture estimates the
receipts from the two stations at Rs. 19,850 per annum but neither he nor the
Madras Government say anything about making these receipts available for the
scheme, and we may be quite sertain that thc Madras Government will not sur-
render the recejpts of the existing Anakapalle farm without claiming them as part
of their eontribution, As things stand, therefors, it seems to me that the Council
is being asked for a eontribution of Rs. 1,560,100 spread over 5 years and oot for
Rs. 50,850 only.

3.;Turning now to the programme of work, there is nothing in paragraph § so
far 8s | can ses, which is not already being carried on at Anakapq.lle with the excep-
tion ‘of the expenments in gur and sugar manufacture. It is therefore a little
difficulf to see why it is proposed to imcrease the number of Farm Managers at
Anakapalle from 2 to 3, why a Botanical Assistant is needed at each farm since
Coimbatore will do the breedmg work apnd supply the canes for testing or why
the Counail should' contribute Rs. 1,500 per annum for travelling allowance of the
staff of the Apakapalle farm. I note that the Anskapalle farm bas already a
Chemical Assistant. I presume that the chemical testing of the eanes grown at
l()}lnttom' can be arranged at the Central Laboratory at Coimbatore 'but this should

¢ verified,

.4. One of t'he main justifications of the proposal is the possibility that the
new eansl in the Coimbatore district will be used for the irrigation of sugareane
mstead of paddy ; the Committce are sure to enquire whether Chittoor is smuffi-
ciently near to Coimbatore and the lend sufficiently similar to make it snitable. The
existence of 10,000 asres of cane in Chitteor district is hardly a justification for a
gra.nt from Counell

' » . - e . . . .
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ENCLOSURE IIL

{.OPY OF A DEMI-OFFICIAL LETTER ¥rox 5. V. Raxamunty, Esq., 1.C.8,, Sacrerany
x0. THE GOVERNMENT 0F Mapras, DeviLoPMENT Derasruexrt, 70 B
T. VijavaragHAavacHARYA, K.B.E., Vice-Crammmax, Inperiar. CouNem or
AcricoiruraL Beseancr, Ngw Drumi, No, 1342-1I1|31-, vates war Zxn
Decemexr 1931

" Scheme of Research on Sugarcane.

With reference to yonr demi-official No. 2783-Agri., dated the 23rd November
1931, (not printed) I am to say that the contribution of Rs. 1,06,800 is the amount
already spent by the Local Government on the Anakapalle Fa.rm in the same way
as the Bombay Government’s contribution to its sugarcane station in the Lon'Qaay-
Deccan approved by the Governing Body in May 1931, was the eost of the Manjri
Experimental Farm already maintained by them. Of the anticipated receipts
of Rs: 19,850 from the stations, the reeeipts from sagarcane and its produets
amounting to Rs. 13,906 would be available for the scheme.

" 2. A copy of the note of the Director of Agriculture, Madras, on the points
raised by Mr. Burt is enclosed.

CoPY oF NOTE OF THE DIRECTOR OF AGRICULTURE, MADRAS, DATED THE 1sT DECcEM-
eer 1931.

Paragraph 3 (a).—Although the main lines of research indicated in the pro-
gramme are already being carried out in sotme measure af Anakapalle this work
is going to be done much more intensively ; hesides, very Fttle attentiont hag been
puid to items 1 {c), 2 (d) and 3 (g¢) and (b). As indicated in paragraph 3
of my letter, research is earried@ om in paddy end ragi besides sugarcane, not to
mention the reasarch work veecntly started on eifrow fruit. Af present the hands
of the Superintendent are fully occupied. When the scheme is ‘sanctioned, not
only will his hands be fuller in view of the more intensive nature of reasearch
in sugarcane, he will be in additional charge of the experimental work at Chittoor.
The Superintendent will then have to pay periodieal visits to Chittoor., There is,
therefore, & case for an understudy to the Superintendent who would relieve him
while at headquarters in eertain items of work eonneeted with the ststion and alse
look after the statiom daring the aheence ‘of the Superinfendent at Chittoor.
Therefore, a senior Farm Manager has been proposed. The other two
Farm Managers on a lower grade are already fully occupied in, carrying out the
various items of resenrch in progress and eamnot relieve the’ Supmnbeudent

(b} In regard to the provision for a Botanical Assistant at .Anaka.palle I
might say for want of requisite staff, no detailed botanical study of the various
varieties under trial kas been nttempted there. Botanical study.on: the spot is
also essential for discovering types of canes which would withstand cyclonie storms
on the ome hand, and drought on the other. These studies at Coimbatore eannot
help Anakapalle.

(c) The travelling allowance provided fos is for the Superintendent and the
Chemical Assistant, the former to pay periodieal visits to Chittoor because he is
in charge of the station and the latter for chemical analysis. It is very desirable
that the same Chemist looks after work at both the places as he will be in & posi-
tion to compare the effect of similar treatments under dissimilar eonditions of
climate, soil and irrigation prevailing at Chittoor. The Chemical Assistant
already at work -at Anakapalle will also look after Chittoor, and I prefer this
arrangement to getting it done from Coimbatore.
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Paragraph 4.—Chittoor is a night’s journey from Coimbatore, but the chief
reason for selecting Chittoor as a sub-station is as explained above, that conditions
are entirely dissimilar here to those at Anakapalle. The Chittoor ryot works under
different conditions. I have attempted to explain this in paragraph 4 of the
scheme. Besides, Chittoor is the only district in the Presidency where sugar
manufacture under indigenous method is being attempted ; it is, therefore, impera-
tive that our experiments must be carried out here. For the same reason, the
Director of Industries, I presume, is desirous of getting his investigations done at
Chittoor.

ENCLOSURE 1V.

ExTraCT FROM PROCEEDINGS 0F THE 41H MEETING OF THE SucAR COMMITTEE HELD
At Ngw DevHl, oN Turspay, THE 8t Decenser 1931.

* ® L] > L 4 L ] [ 2 L

Mr. Burt read the report of the Sub-Committee appointed yesterday to
consider' the various provineial schemes. The report was adopted.

REPORT.

(3) Madras Agricultuial scheme.

The Sub-Committee felt that they had not sufficient information before them
to eome to a definite conclusion on the financial details presented. They are agreed
that the Anakapalle sugarcane research station should be strengthened. They also
agree fo the principle that a sub-station should be established on one of the new
canal areas but they would like the suitability of Chittoor for this purpose to be
furtber examined.

- » [ L] . . . . .

-~ In conneefion with this report Chowdhry Mukhtar Singh enquired if there

-was any co-ordination between the research schemes of the various provmces to
which Mr, Burt replied that these schemes were the result of our prevmns declsnon
to have a chain of research stations in the main sugareane belt.

L4 L L J L] ® L] . »

" As regards Madras, Mr. Burt explained that the Madras Government had
now revised their former opinion that there was no scope for the expansion of
sugarcane cultivation in that Presidency and the present proposal of the Madras
Government was based on that view. The Sub-Committee approved of the expan-
sion of the Anakapalle research station and of the provision of s sub-station but
desired the question of site of the latter to be more fully examined. Tbe scheme
was complete on the financial side but lacking in technical details,

- e . . . ) . .
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APPENDIX XVIIL
SusJecr No. 18.
SUGARCANE INSECT PESTS (INCLUDING THE CARRIERS OF MOSAIC)
SCHEME FOR WORK AT PUSA.

At their fourth meeting held in December 1931 the Sugar Committee eonsidered
the Sugarcane Insect Pests (including the carriers of Mosaic) scheme (Enclosure
I) for work at Pusa ; but the sense of the meeting was that the expenditure pro-
posed should not be incurred (Enclosure VII).

The subject is now submitted for the consideration of the Advisory Board.

T. VIJAYARAGHAVACHARYA,

Y Secretary.
Sth January 1932,

ENCLOSURE L
Nore vor THE Sucar CommiTreE, 4rHE MEETING, HELD IN DEcEmprr 1931
Sugarcane Insect Pests (including the carriers of Mosaic) scheme for work at Pusa.

In connection with the above scheme attention is invited to the following
papers :(—

(1) Note (Enclosure II) by Mr. Hydari, for the second meeting of the
Sugar Committee held in January 1930, and its enclosures.

(2) Extract (Enclosure III) from the Proceedings of the 2nd meeting of
the Sugar Committee, held at New Delhi in January 1930.

(3) Extract (Enclosure IV) from the Proceedings of the meeting of
the Advisory Board of the Imperial Council of Agricultural Research,
held at Simla in June 1930.

The papers Nos. (2) and (3) above were placed before the. Sugar Com-
mittee at its last meeting held in Angust 1930, but the Committee only noted the
discussions at the Advisory Board (Enclosure IV).

2. Mr. Fletcher, who has now resumed his duties after the expiry of his
leave, was requested to revise his scheme in the light of the remarks made by the
Sugar Committee and the Advisory Board (Enclosures IIT and IV). In reply

he has sent in a Note (Enclosure V) stating that he does not consider that any
essential alterations are desirable.

The Scheme is now resubmitted for the consideration of the Sugar Com-
mittee.
T. VIJAYARAGHAVACHARYA,

Secretary.
Rew Deuml, :

The 10th November 1931.
ENCLOSURE II.

Nore FOrR THE MEMBERS OF THE SuGArR Comaurtee (ITEM 8 oF AgeNpa).

Sugarcans insect pests (including the carriers of Mosaic) Scheme for work at
: Pusa. - '
The Sugar Committee considered (Annexure I) this scheme at their last
meeting but deferred its detailed examination until their next meeting.
‘L1ICAR 8



133

2. A copy of the scheme ss submitted by the Imperial Entomologist, Puss,

is attached (Annexure II). It will be observed that on the basis of the figures

ven for 1930-31 the scheme involves a permanent recurring expenditure of

ils‘ 23,260 plus £360 or Rs. 28,060 per annum or sccount of the neeessary staff,

touring charges, apparatus and cxperiments and contingencies and a non-recurring
éxpenditure of Rs, 30,616 for buildings and apparatus.

3. I this conneetion it may be mentioned that the following general principles
for regulating the making of grants by the Council have recently been suggested
(since approved) for the consideration of the Governmg Body of the Imperial
Coundil of Agricultaral Research :—

" (1) That the scheme should be of all-India importance or in other words
that the problem which it sets out to solve is one which affects more
than one provinee.

(it) That where a scheme is suggested for one province the possibility of
co-operating with adjoining provinees in its proseeutxon should be
explored.

(iii_) That, ordinarily, Jand and buildihgs required under a scheme should
' be provided by the local Government or Governments ¢oneerned, the
Council making a grant foy equipient and staff alone..

(sv) That all assistance should ordinarily be limited in the first instance
" to five years and should not involve the Council in any pension or
other ‘permanent liability.

- {v) That thé expenditure proposed should rot be in relief of normal pro-
vinecial expenditure.

(m’ That, ordmanly, the expenditure on a scheme submitted by a Pro-
vineial Government should be apportioned as between the Council
and the Government concerned on a fifty-fifly basis.

.;‘ (vif) That a scheme other than one submitted by a loeal Government should
" have the support of the Government. of the Province from which it
emanates.

* The pnnclples mentioned above have not yet been approved (smce approved )
by the Governing Body but the Committee may, when examining the present
;cheme, consider such of them as are applicable to this ecase.

4. In any event, the Imperial Council of Agncultural Research cannot
sanction any permanent appointments as proposed in the scheme or assume any
responsibility for pension or other permanent liability. Any grants to be sane-
tioned by it must therefore be limited to a period of years, say 5, in the first
instance. - Similarly, theé buildings proposed in the scheme will form a permanent
addition to the Pusa Estate and as such their cost can hardly be charged to the
Couneil.

5. The Agricultural Expert Adviser to the Counecil also considers eertain
alterations mecessary in the details of the scheme in order to place it on a five-
year basis ; and a copy of the statement of details as revised by him is attached
(Annexure III) for the consideration of the Committee. The revised scheme
involves an average recurring expenditure of Rs. 38,500 per annum and a non-
wecurring expenditure of Rs. 5,000, or a total liability for 5 years of Ra. 1,97,500.

.M. 8. A. HYDARL,
‘Séerotary.
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ANNEXURE 1.

ExtRACT ¥EOM THE INTERIM REPORT OF THE SUGAR COMMITTER APPOINTED BY THE
Inperiar, CoUNCIL OF AGRICULTURAL RESEARCH,

e ‘.’ ° [ . [ [ ]

17. We have also considered proposals for a chain of sugarcane experiment
stations in Tirhut, Gorakbpur, Meerut, the Punjab and the Bombay-Deccan ;
for physiological research on cane at Meerut, for work on sugarcane diseases at
Pusa and in Gorakhpur (United Provineces), for research on sugarcane pests at
Pusa, for a grant-in-aid to the Harcourt Butler Technological Institute, Cawnpore
(for research work in sugar technology), and for post-graduate scholarships for
the study of sugarcane agriculture and sngar technology. For many of these
projects detailed proposals have not yet been put forward by the Governments
concerned- but the provincial representatives present have promised them. We
have therefore deferred their examination until our next meeting. ’

ANNEXURE IL

Scheme for providing a separate entomological staff for dealing with work ow
: sugarcane pests.

Numerous insects attack sugarcane in India and include Termites, Crickets,
Beetles, Borers, Leaf-eating Caterpillars, Grasshoppers, and -various Sucking
insects. Of these the Borers are the most important from an economic view-
point. A good deal of work done on Borers: (as well as other Cane Pests) at
Pusa, has shown that these insecls do not bulong to a single species, as was
supposed formerly, but include many different species—about a score have been
discriminated and doubtless many remain to be discovered—which differ in habits
(life-histories, food-preferences, etc.) and times and areas of occurrence. A very
complete investigation of the natural history, in the widest sense of this word, of
each different species is required before we shall be in a satisfactory position to
advise control ‘measures. This work demands a whole-time staff' to take it up
and it should not be done in an isolated manner because it will require the fullest
collahoration with other. entomological workers. For example, some cane-horers
attack other cereal crops (maize, rice, ete.), whilst biological control will require
full knowledge of predators and parasites of Cane Insects, which needs extensive
knowledge of the habits and bionomies of such predators and parasites as regards
their relations with insects other than cane pests. For these reasons I consider
that any staff for work on Cane Insects would best be attached to Puss, as Pusa
is (at present, anyway) in the best position to give the necessary assistance.

.mAs regards staff I consider the following should be the minimum to start
with ;=
One Sugarcane Entomologist,
‘One Senior Assistant Entomologist,
One Junior Entomological Assistant,
One Chaprasi.

The selection of a really first-class man for the post of Sugarcane Ento-
mologist is the most essential part of the whole problem. The work done already
at Pusa has served to show that the problems, even as regards Borers énly, are
very eomplex and will require prolonged study to attain any adequate knowledge
of the various species which occur in sugarcane in India, and that, if any ultimate
benefit is to result in the way of applied knowledge as regards control, a merely
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temporary post will be of comparatively little value to India. To accomplish any
real good, I consider that & permanent ad hoc staff is required and that such
will prove its worth, prowded that a really suitable man is obtainable. If an
Entomologist is taken on'a temporary basis, no short-term agreement will provide
sufficient time for an adequate preliminary survey whilst the incumbent will pro-
bably leave at the end of his term to take a post with one of the numerous Sugar
Companies, or if his term is extended, it will only be at rates which will ulti-
mately be less economical than if he had been given a permanent post in the
first place.

Practical work in cane-fields throughout the year is very exhausting physically
and any acceptable candidate should therefore have an exceptional eonstitution
as well as the best professional qualifications. At present the demand for Ento-
mologists throughout the world is much in excess of the supply and in any case
it will not be easy to secure a suitable man. To secure and retain a really suitable
man—and only the best will repay the cost—good terms must be offered and I
would suggest a minimum rate of Rs. 1,000 per mensem (inclusive of any
Overseas Pay and Pusa Allowance) in the ordinary pensionable scale of the
Indian Agricultural Service (or its equivalent if non-pensionable) but with
Provident Fund contribution. If a short-term agreement is decided on, higher
rates will be necessary.

~ For the'two Assistants and Chaprasi, the ordinary rtates of the Agricultural
Service should suffice, but T would note that a starting pay of Rs. 100 is not
really enough ‘to secure really good men in Assistants’ posts,

A Senior Assistant will be required to work with the Entomologist and to
carry on work at Headquarters temporarily when the Entomologist is on tour.
A Junior Assistant will be required principally for field work. A Cbaprasi will
be required for any touring.

If the Cane Entomologist has his Headquarters at Pusa, other assistance
required (Fieldmen, Artists, Labour, Clerical assistance) ean be provided by my
Section to start with. Similarly, Insectary and Laboratory accommodation ean
be provided . to start with.

Should the development of the cane work necessitate expansion, proposals
can be senf up as nccessary. I assume that any small areas for field experiments
can be provided at Pusa without exfra expense.

As regards house accommodation at Pusa, a permanent man will require to
have a bungalow provided. In any case, he would presumably be appointed on
three years’ probation, during which time the present accommodation (available
in the Supernumeraries’ bungalow) might suffice. The case for the Cane Entomo-
logist’s Bungalow, therefore; is mot urgent. But there is no available accommo-
dation in the Pusa Estate for the extra Assistants and Chaprasi and quarters
will have to be provided for these men before they can be appointed,

In addition to pay of the staff, some recurring expenditure will be required
for :—

(a) Touring—Cane areas will have to be visited both in the vicinity of
Pusa and in all eane-growing areas in India and Burma. In the
first year, work will presumably be centred at Pusa and more. ex-
tensive tours can be taken in the second and subsequent years.

(b) Appafatus and Ezperiments.—No detailed estimate is possible, but
" . my present budget will not meet any expansion in reqmrements and
a small addltlon wxll be Decessary.
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Provision should also be made for 'non-recurring expenditure to provide
necessary apparatus (microscopes, collecting apparatus, ete.) for the Ctme Staﬂ'

The cost involved may be roughly estimated as under :—

Budget Estimate,

Recurring :—

Pay of Entomologist, if on a permanent basis Rs. 850 4
150 =— Rs. 1,000 per month for first year (rising
annually by Rs, 50 per mensem) plus £30 (0.8.P.
if permissible) . . .. .

Leave Salary, cost of passage, Pension or Provident Fund
contribution . . .. .

Pay of Senior Assistant at Rs. 400 rising annually by

Rs. 20 per mensem to Rs. 800 . .
Pay of junior Assistant at Rs. 100 rising annually by

Rs. 10 per mensem to Rs, 300 ..
Pay of Chaprasi at Rs. 12 plus Allowance (say)
Touring charges (for first yeai') .. . .
Apparatus and Experiments
Contingencies .o ..

Total recurring .e

Non-recurring :—
Quarters for Senior Assjstant
Quarters for Junior Assistant . . .
Quarter for Chaprasi ..
Apparatus .. . ..

Bungalow for Entomologist (Half the cost of converting
No. 5 into two flats—One for the Cane Entomologist and
the other for the Cane Mycologist . .

Total non-recurring ..

1930-31.

Ra,

12,000
. £360
4,800

1,200
200
2,000
2,000
1,000 -

23,200
plus £360

14,000
7,000
1,000

* 2,000

6,616

30,616

T. B. FLETCHER,
Imperial Entomologist.

Pusa,
The 3rd April 1929.
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ANNEXURE IIL

GRANT REQUIRED FROM THE IMPERiAL COUNCIL OF AGRIOULTURAL RESEARCH.
Sugarcane Entomologist,

Average per annum

(5-year basis).
Recurring expenditure :— :

. Rs.
Salary Entomologist' (Ks. 1,250—30—1,450-£30) .. 21,000
Salary Assistant Entomologist (Rs. 500—25—600) .. 6,600
Salary Junior Assistant (Rs. 200—15—260) .. .. 2,760
Chaprasi .. .. . . . 144
Travelling allowances . . - 2,300
Provident Fund at 1|12th pay .. .. .. 2,542
Apparatus and Contingencies and easual labour .. .o 3,000

Total .. 38346

Bay Rs. 38,500 per annum.
Non-recurring expenditure :—

Apparatus .- .. .- .- 2,000
{Return) passage and Travelhng Allowance of officers to join
‘ appointment . .. .. . 3,000
Total expendlture in 5 years .. 1,97,500

ENCLOSURE IIL

ExTrAOr FROM THE PROCEEDINGS OF THE SgcoNp MEeTiNe - or THE Svaar Com-
MITTEE, HELD AT NEw DELHI IN JANUARY 1930,

3. Sugarcane insect pests (including the carriers of Mosaic) scheme for wbdrk
at Pusa—Dr. McRae, in .explaining the proposal, stated that though the grant
applied for was only for 5 years, Mr. Fletcher did not expect that the work
would be completed in that time : he was of opinion that justice would not be
done to his scheme unless it was continued after the period of 5 years on a
permanent basis, Dr. McRae quite xealised that the Council eould not bind itself -
to a permanent grant but he merely mentioned this for future reference.

Khan Bahadur Fateh-ud-Din invited reference to the mote (not printed) he
had submitted on this scheme and proposed that the scheme now before the Com-
mittee be ecirculated amongst Local Governments and their opinion regarding the
help they were prepared fo offer and the assistance they desired to secek be ob-
tained. He was against centralising entomological work on eane pests at Pnsa ;
work of this nature was being conducted in nearly all provinces and the proper
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way, in his opinion, would be to give assistance to the provinces to expand their
work in this direction. Mr. Clarke said that no work was being done on sugar-
cane entomology. in the United Provinces as their Entomologist was more than
fully oceupied on the Pink Boll Worm scheme and locust control.

Chowdhry Mukhtar Singh was of opinion that there was little use in
baving a Research Institute at Pusa if for every item of research work the
Institute wanted extra staff. In his opinion it would be far better if Pusa con-
centrated on one particular discase or pest rather than dissipate its energies on
inconelusive investigations into many diseases. He said that there wag no parti-
eular disease or pest which had so far been eliminated as a result of the research
carried out at Pusa. Mr. Burt replied that Chowdhry Mukhtar Singh had not
correctly appreciated the situation. The work which the Entomological Section
at Pusa did was to tackle the systematic side of agricultural entomology for all
erops and all insects ; this was to identify insects, study life histories and furnish
information to Provincial workers ; with the present staff it could not under-
take economic work. The work was two-fold, namely, systematic and economic ;
there was no other institution in India which was doing general systematic work
in agricultural entomology and Provincial Institutions looked to Pusa to supply
this, The problem now hefore the Committee was whether they could give any
assistance in securing that adequate work on the economic side was performed ;
what was nmeeded was an economic Entomologist somewhere for sugarcane pests.
In the course of 20 ycars a good deal of information on cane pests had been
gathered and it -was quite trne that an insufficient amount of work was being
done on the economic side, Mr. Henderson was inclined to agree with Khan
Bahadur Fateh-ud-Din that the staff proposed was inadequate and that steps
should be taken to arrange for the co-ordination of sugarcane pests work now
being done in different Provinces and to give assistance to the latter. Dr. McRae
said that Mr. Fletcher was in elose touch with the work being done in the
provinces but that he would doubtless agree to a larger scheme which co-ordinated
the work being done on cane pests all over India, and that it should be remembered
that he had submitted the scheme keeping in mind the possible finaneial limita-
tions.

Chowdbry Mukhtar Singh enquired whether the work eould not be entrusted
to Universities. Mr. Clarke considered that much eould probably be done if
suitable research schemes in sugarcane entomology were undertaken with the help
of grants from. the Council in the various Indian Universities ; for example, the
5 Universities in the United Provinces had some very good Entomologists. The
Chairman wondered whether further discussion should not be postponed till the
Imperial Entomologist had been summoned and had explained. his proposals to
the Committee. Mr. Burt stated that Universities would want to know the
specific problems which the Council wanted to be attacked ; he suggested that a
reference fo Universities shonld be held up. till the Impenal Entomologist had
discussed matters with the Committee. -

After discussion the Committee agreed that the proposals of the Impenal
Entomologist now before the Committee shounld be circulated to Provincial Govern-
ments with & view to Provincial Departments of Agriculture and Universities
through Provincial Research Committees being apprised of them ; it should be
ascertained how far Provincial Departments of Agriculture and Universities could
co-operate in economic research on insect pests of cane ; Provinces should also be
asked to furnish statements of what technical assistance they needed and what
they were prepared to supply themselves.

The' Committee recommended also that the Imperial Entomologist should be
asked to attend a meeting of the Committee.
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ENCLOSURE IV.

Exrracr yroM THE PROCEEDINGS OF THE MEETING oF THE Apvisony Boamp oy
THE .IMPERIAL Councu. or Acmouurumx. RESEARCH, HELD AT SIMLA ON THE
9t JUNE 1930.

- [ [ L] [ ] . [

7. Proceedings of the second meeting of the Sugar €ommittee held in January
1930 ~The proceedings of the second meeting of the Sugar Committee held in
January 1930 were chiefly for the information of the Advisory Board as action
thereon, in so far as the Board was concerned, had already been taken by eircula-
tion. There was, however, one particular on whlch the views of the Board were
requxred and to this Mr. Burt drew attention by a reference to the printed pro-
ceedings of the meeting of the Committee. Members of the Doard he said might
‘be able to give information as to how far Provincial Departments of Agriculture
and Universities could co-operate in economie research on the insect pests of cane.
Further' consideration of the scheme for work at Pusa on sugarcane insect pests
had ‘been deferred till the return of Mr, Fletcher from leave but it was thought
that, in the meantime, information on the point mentioned above might be obtained.
Mr. Afzal Husain, who was present at the meetmg as a visitor, on being asked
his opinion, stated that almost all Universities in India could take up small scale
research on entomological problems in connection with sugareane but not on
actual confrol methods. At Pusa, work had so far been done only on the life
history of individual pests. Messrs. Gangulee, Hilson and Allan said that the
Caleutta, Madras and Nagpur Universities, respectively had not, at least so far
as they knew, developed their entomological side and much assistance could probably
not be obtained from them. Mr. Burt said that three points were clear :—

(1) That a good deal of work on the life history of the msects pests of
sugarcane had been done at Pusa,

(2) That the bionomical side of the work could probably be remitted to
Universities, and

-(3) That for the devising of control measures recourse would have to be had
to Pusa and the Provincial Departments of Agriculture,

In regard to (3), the question was how much was to be done at Pusa and how
much by the provinces. Mr. Finlow suggested that observations in the provinces
could be made by trained entomologists appointed with the aid perhaps of grants
from the Imperial Council which would be reported to and collated by a Central
Entomologlst at Pusa. Mr. Afzal Husain stated that he bad already worked out
a scheme in regard to research on sugar borers in the Punjab which would pro-
‘bably come before the Sugar Committee’s meeting in August. This was in reply
1o 'a questxon by Mr. Burt whether there was any possibility of work being done
in the provmces on the vectors of Mosaie.

\ At the instance of the Chairman, it was agreed that a record of the dlscusswn
should be communicated to the Sugar Committee at its next meetu_lg,

ENCLOSURE V,

Copy of a Note by Mr. T. B. Fletcher, Imperial Entomologwt dated 13th October
1931.

. .I have considered this matter in the light of the remarks made by the Sugar
Committee and the Advisory Board and do not think that any essential alterations
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are desirable. There may. be emall alterations in detail in the estimates, but I
am of opinion that, if any satlsfactory results are to be attained, some more or
less permanent ad hoc staff is required to devote whole-time attention to this
investigation, which is of the first importance to the cane industry in India.

This magter was laid before the Indian Sugar Committee which made a definite
recommendation some ten years ago and this was endorsed by a Resolution of the
Board of Agriculture in 1924. .

The main requisite is to get a first-class Entomologist to devote his whole
time to work in cane fields and the crux of the difficulty is to get a really suitable
man. He must be in the closest touch with any other workers who can help him
as far as possible in such details as preservation and identification of his speci-
mens, both to save his time and for financial economy, and for these reasons also
he should -be stationed at a place where there are facilities for rearing imseets,
an cntomological library, ete. It is for such reasons that I have advocated
that this Sugarcane Staff should be added to the Entomological Section at Pusa.

Whilst some of the Provincial and University staffs may be in a position to
carry out small local investigations on Cane Insects, I doubt whether these would
carry us very far in the main problem of control of the major pests, and a
number of small grants for such purposes would be likely to use up a eom-
paratively large sum of money which would be expended to more advantage on &
more centralized . scheme. Decentralization is usually inefficient and wasteful
when applied to scientific research work and it must be emphasized that it is
research work in the field that is required as a prerequisite to the trial or
recommendation of control measures.

My scheme (Annexure IT to Enclosure II), as already submitted, was not
based on hasty ideas but represents what I consider to be the minimum that
should be done to try to check the present enormous losses of the national wealth
of India by Cane Borers and other Cane Pests,

ENCLOSURE VL
Tuperiar, Couner o¥ AericoLrumAL ReswArc.
‘Sussecr No. 14.

SUMMARY OF INFORMATION COLLECTED ON THE SUGARCANE PEST
“PYRILLA ”.

In December 1930, Chaudhri Mukhtar Singh drew the attention of the
Research Council (Annexure I) to the damage which Pyrills was causing to
sugarcane in Meerut District. There have been various references to the damage
done by this pest in the south-east PunJab also, and his reports show that the
Imperial Sugarcane Expert took cognisance of this problem at least some three
years ago in connection with hreeding of eane varieties for this part of India ;
there is reason fo believe that narrow-leaved and harsh-leaved varieties are less
susceptible to attack than broad and soft leaved varieties. This pest has been
under observation at Pusa for a number of years and a. good deal of funda-
mental information is available there in regard to the life history of the pest.
It does not appear to have reached the same importance in the south-east of the
Northern India sugarcane belt as in the neighbourhood of Meernt. A note
(Annexure IT) by the Imperial Entomologist dated 5th January 1931 is eneclosed,

L1ICAR , T
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‘2. A reference was made to Mr. Clarke, Director of Agriculture in the
United Provinces in December 1930 who replied as follows -~

“The question of the susceptibility of Co. canes to various diseases and
insect pests is causing me a good deal of anxiety. While the local
department can deal with immediate local remedial measures, it is
surely the function of the Imperial Department to take up a question
of such obvious all-India importance and to suggest suitable treat-
ment.”

3. The Entomologist to the Government of the Punjab, though, by this time
very busily occupied with his work as Locust Research Entomologist, kindly gave
us some valuable data in regard to the degree of parasitization of this pest in
that provinee and showed that it is much less parasitized there than Pusa. The
attached note (Annexure III) has recently beenm received from the Government
Entomologist, United Provineces.

4. No special reports of special damage to sugarcane by Pyrilla have been
received during the present season. In view of existing knowledge on this pest,
time would secem to be xipe for direct economie investigation in control measures.
Copy of Chaudhri Mukhtar Singh’s letter dated 17th Deeember is attached
(Annexure I).

With regard fo the concluding sentence, it is clear. from Mr., Richards’ letter
(Annexure III) that no special work on Pyrilla is at present in progress in the
United ‘Provinces ; the scheme for work on sugarcane borers in the Punjab
referred to by Mr. Afzal Hussain (Enclosure IV) has not yet come before the
Couneil, :

T. VIJAYARAGHAVACHARYA,
Secretary.
The 1st December 1931.

ANNEXURE 1L

CoPY OF A DEMI-OFFICIAL LETTER FROM CHAUDHR1 MuxkeTAR SingH, PooNa, To
M. S. A. Hypani, Esq., 1.C.S., Secrerary,, IMperiaL CouNciu or AGriculL-
TURAL REesearcE, NEw Devmr, patep tae 17tH Decemser 1930.

I think it very much better if you place the matter before the Sugar Com-
mittee and also’'get in the meantime the opinions of both Entomologists of Punjab
and U. P. T feel if we really require to investigate the question of this pest,
some man should be put exclusively on this work. It does not matier whether
the gentleman belongs to Local Government or to Pusa. Personally I feel there
are better thances of success if some Imperial man is placed on this work. If I
remember aright, some work was done long before on this pest at Pusa and there
may be some record of it there. If it is so, the same gentleman can easily be
placed on this special work. If both the Loeal Governments take up the work
separately, there wonld be want of eo-ordination and waste of energy. As the
activities of this pest are not confined to sugarcane alone, but it is affecting other
crops also, X fee! it desirable that the work may be undertaken as soon as possible.
Will -there be any harm if you be pleased to address a letter on this point to the
Entomologists in both these provinces and find out as to what do they propose
doing ® If they have started some work, certainly it would be mach better that
we may help them in the grant. ;
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ANNEXURE IL
Norz 3y TrE IMPEriAL ENTOMOLOGIST, PUsa, patEp 57H Janvary 193L

Direct eontrol of Pyrilla is not easy because it occurs in large numbers, as a
rule, only during the part of the cane season (July to October) when the cane
has attained practically full growth and therefore such measures as bagging or
spraying are impracticable on a field scale.

The egg masses, however, are quite eonspicuous and may be collected in
large numbers.

2. Pyrilla is usually parasitized very considerably. The rate of parasitiza-
tion at Pusa this year has varied from 70 to over 90 per cent. If the rate of
parasitization in affected areas is found to be low, it should help matters to
introduce parasites from other areas or districts. ’

. 3, The only other direct method that I ean suggest is the dusting of the
erop with Caleium eyanide, which would probably have to be applied by aeroplanes.
This would be expensive and difficult and could not be done in the vicinity of any
dwellings, watchmen or domestie animals without risk of easualties. The cost of
application in India would also be likely to excced value of the crop saved and
the difficulty of dealing with fragmentary holdings is obvious.

4. The practical control measures in India, therefore, seem "to be (i) eollection
of egg masses and (#) introduction of parasites. The former can be done by
the people concerned in eane-growing ; the latter requires expert assistanee.

'ANNEXURE IIL

CoPy or A pEMI-OFFICIAL LETTER ¥eoM'P. B. RicuArps, Esq., ENTOMOLOGIST To
THE GoVvERNMENT oF THE Unrtep ProviNcES, CawnPORE, T0o DiwaN Bamapor
Sm T. VigAvaraguavacHanys, KB.E, Vice-Crareuaw, Iuerridn Councrn
or AGricULTURAL ResearcH, New Devar, No. 1313|E.|4|31, paTep TrHE 20TH
Novemser 1931 ' -

I regret that I have not been able to obtain any useful information ahout the
attack of Pyrilla on sugarcane in the Meerut Division last year. I was on leave
at the time, and, so far as I can find, no information was sent to my Section about
the attack. '

Sporadic attacks of Pyrilla, more or less severe, occur on the crop. in the
United Provinces and a few specimens may always be found in any cane field.
Severe attacks have usually been either on young eane, or in unthrifty erops
suffering under bad cultivation or fungus diseases. From what I have gathered,
the latter may have stimulated the increased incidence of Pyrilla in the Meernt
Division but the cause and effect may conceivably be reversed. I have not,
personally, observed & serious attack on healthy, well-grown fields,

Contributing -factors to attack on young cane appear to be late harvesting,
in whi_eh case the pest moves directly from the old to the young eanes; and
ratooning.

The effect of Pyrilla attack upon sugar yield per acre was not eonsidered
to be serious' by Clarke, but I know of no comparative data. The pest is con-
sidered to be of greater importance s a vector of mosaic than in its direct
action ; but 88 mosais is readily controlled by the selection of mosaic-free plants
for se:d, the question of Pyrilla control on this account has not been eonsidered
urgen : ;

No investigation of Pyrilla has, therefore, been carried oul, end, except for
observations on minor outbreakes on the College fram here, I have no data upon
parasitisation, '
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I regret 1 have no more useful information to offer. I should welcome an
investigation which would elucidate the economie status of the pest, and explore
cultural, biological. and direct methods of control ; and should be glad to afford
‘such assistance in obtaining data or providing facilities for work as the resources
of the Entomological Section permit, subject to the a;cqmescence of the United
Provinces Government.

ENCLOSURE VIL
ExTRACT FROM THE PROCEEDINGS OF THE FOURTH MEBTING OF THE SuaAs COMMITTER.

In the absence of Mr. Fletcher, Dr. McRae explained the desirability of carry-
ing on investigations into. the pests of sugarcane on an all-India basis at Pusa,
where they had facilities in the matter of Library, apparatus, ete., ete. 1le said
that great damage was being done to sugarcane by borers, ete., and last year
Pyrilla had caused a very serious damage to this erop. . He stated that Pyrilla
was not so serious in Bihar where there was a Parasite attacking it but evidently
this Parasite was not existing elsewhere. There was therefore need to look into
the causes of such happenings. He added that in view of the impending
reductions in the Pusa staff the scheme would have to be supplemented by the
addition of a little more staff. Mr, Mehta said that the results of entomologi-
cal research so far available are not practicable as they are not applicable on a
field scale. The only advice which he said is generally given in such cases is
that nothing can be done on account of prohibitive expenditure. He was there-
fore of opinion that we should concentrate on getting disease-resisting varieties
rather than ask for the luxury of working out the life histories of insects. Mr.
Burt was of opinion that that would be putting too much work on the shoulders
of the breeder to depend entirely on these for varieties resistant to all possible
diseases and pests. He drew attention to the information compiled about Pyrilla,
Chowdhry Mukhtar Singh said that Pusa has never finished any rescarch in
.such cases and has generally gone on to another scheme leaving the one in hand
unfinished. He said that Pusa is & research institution but every time a problem
comes up they ask for fresh grants. Mr. Mehta again emphasized his point and
said that control measures regarding insect pests were not practical politics. Mr.
Burt said that he disagreed. In the case of Pyrilla for example there waa every
possibility of biological eontrol. Khan Bahadur Fateh-ud-Din said that every
Provincial Department has now well equipped entomological section and the
Provincial Departments should be co-ordinated for this work by assistance where
necessary. Mr. Das said that every cane investigation station everywhere in the
world ‘had an entomologist and whenever a pest appeared he was ready to fight
it. Rather than having seattered schemes in Provinces, he was of opinion that
‘the Imperial Counecil of Agricultural Research should have its own research
station for all aspects of sugarcane research. Rao Bahadur Venkataraman said
_that biological control was the only successful remedy in such cases but not easy
of application over large areas, nor were methods of control like spraying, ete.
His viewpoint was that as is being done all the world over we should &im at
producing disesse resistant varieties and the problem of producing such varieties
was not very difficult. Even now there were varieties like Co. 205, 285, 244 and
300 which had resisted the attack of Pyrills. He said it wounld be very difficult
with a frequent change in varieties almost every year to work out control measures
rega.rding the pests particular to any single variety. He was therefore of
opinion that in these days of financial stringency the easiest way of fighting
disease was by a change of variety. The Chairman in summing up said that the
sense of the meeting appeared to be that the expenditure pmposed should not
be incurred.
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"APPENDIX XVIIL
Susseor No. 19.

REPORT OF THE LOCUST COMMITTEE—PROPOSALS FOR FUTURE
RESEARCH. ‘

Attention is invited to the attached note (Enclosure 1), circnlated to the mem-
bers of the Locust Committee in connection with the meeting held on the 18th
u‘:d 19th January 1932, This explains in brief the scheme for research of the life
!nstory of the desert locust sanctioned by the Council and progress made so far
in the scheme. It will be scen from its proceedings that the Locust Committee
has recommended the extension of the research scheme for a further period of one
year from April 1932 in its present form.

2. The financial position of the scheme upto the end of March 1932 is explained
in Enclosure ITI. It is estimated that a sum of Rs. 1,27,000 will be spent for 15
months against a grant of Rs. 1,76,000 sanctioned by the Governing Body. The
estimated eost for the extended period will be Rs. 1,11,220 (Enclosure IV), and
thus an additional sum of Rs. 62,220 will be required for this scheme.

The recommendation of the Locust Committee is now for the consideration
of the Advisory Board. ‘

M. S. A. HYDARI,

Secretary.
The 26th January 1932.

ENCLOSURE L

IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, LOCUST COM-
. MITTEE, THIRD MEETING, JANUARY 1932.

Locust Rescarch Scheme—a bricf review of its progress.

The Locust Committee of the Imperial Council of Agricultural Research at
its second meeting held in May 1930 recommended inter alia that research should
be undertaken on the life history of the desert locust in India so as to obtain as
accurate and thorough a knowledge of this insect as would help the devising of
proper methods for its control and that a special staff should be employed under
the Council for this purpose. The Committee was of the opinion .that locust
research in India should be divided into two sections one dealing with those tracts
liable to be affected by locusts which were in the plains—the plains group—eom-
prising mainly the United Provinces, the Punjab and the North-West Frontier Pro-
vince and the other for the desert area or the desert group ecomprising Baluchistan,
Rajputana and Sind. The Committee considered that for the first group efforts
should be made to secure the services of Mr. M. Afzal Husain, as the Entolomo-
logist in charge and for the second a scientist of considerable experience of locust
investigation and control methods. As agreed to by the Committee, Mr. Afzal
Husain drew up a scheme (Not Printed) of research on the above lines which was
submitted to the Advisory Board for consideration. The Advisory Board ecom-
mended the proposals to the favourable consideration of the Governing Body.
The Governing Body decided that there should be one unified scheme under the
control of one officer designated the Locust Research FEntomologist with head-
quarters at Lyallpur, but there should be one Deputy Locust Research Entomologist
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to assist him with headquarters at Quetta in Baluchistan, at & total cost not excecd-
ing Rs. 1,76,000,

2. The scheme was started in December 1930 for one year in the first instance
and with the approval of the Hon'’ble the Chairman, Mr. Afzal Husain, Entomo-
logist, Punjab, was appointed the Locust Research Entomologist in eharge of the
entire scheme and Rao Sahib Y. Ramachandra Rao, Entomologist, Madras, as
Deputy -Locust Research Entomologist and the staff shown in-Enclosure IL

After inspection by the Agricultural Eipert (Mr. D. Milue) and the Vice.

Chairman, it wag decided that the period of employment of the major portion of

the staff should be extended for the present upto 31lst March 1932, and that a field
laborafory at Pasni and two observation posts at Ormara and Sonmiani in South
Baluchistan™ should’ be established with effect from January 1932. The present
strength at the various places has been detailed in the statement enclosed (Enclo-
sure II). : ;

.3 As ontlined in the scheme, the research in the plains area bas been con-
fined to Bionomies and control measures and that in Baluchistan, Rajputana and
Sind, to" the locust surveys. '

Copies of reports (Not Printed) showing the work done at Lyallpur and
Quetta so far are enclosed. B X

4, Statements (Enclosure III) are enclosed showing the actual expenditure
inenrred upto the end of November 1931 and the estimated expenditure for the
extended period upto the end of March 1932. The total expenditure comes to about
Rs. 1,27,000 leaving a balance of Rs. 49,000 of the amount sanctioned by the
Governing Body.

5. In this connection it may be noted that in the scheme drawn up by
Mr. M. Afzal Husain it was emphasised that the fact that the staff was employed
for one year in the first instance should not be taken to indicate that no staff _would
be required after onc year or that work eounld be completed in that period. It was
realised from the outset that a larger period would be required but it was impos-
sible to forecast requirements. ‘

6. At the request of the Locust Research Entomologist a Russian Translator,
‘Mrs. Makeeff, has been employed since August last to translate the most important
‘of the Russian literature on locust work. She has been able to translate so” far
about ten articles and much work still remains to be done. Her present term
expires at the end of January. The literature in other languages, e.g., French and
German is being translated by some of the Indian staff.

. 7. The , following points are mow for the consideration of the Locust Com-
mittee = . .

{(1). The ' programme of future” work of locust research scheme (a) at
" Lyallpur, (b) in Baluchistan.
(2) The staff required and the period for which it shounld be engaged.
(3) Provision to be made for laboratory field and other contingent
expendifure. ' .
(4) Future arrangements for the translation of Russian literature.
(5) Financial provision ;equired.
' ” ’ M. S. A. HYDARI,
Secretary.

The 11th January 1932,
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ENCLOSURE IL

Staff at Lyallpur—

1. Locust Research Entomologist.

2. Asgistant Research Entomologists . 2
3. Reearch Assistants .. . 5
4. Clerks .. . . v 2
5. Fieldmen - . . 9
6. Peons . 4
Additions. ‘
7. Russian Translator .o 1
8. Clerk . . - 1
9. Motor Driver for the lorry . . 1
10. Assistant Locust Research Entomologist . 1
Staff at Quetta—
‘ 1. Deputy Locust Research Entomologist 1
2. Assistant Locust Research Entomologlst 1
3. Reses.rch Assistanty . 3
4 Clerks .. . . . . 2
5. Fieldmen e .. 6
6. Peons .. e D " es o2
Distribution of staff in January 1932.
o S ; ¢
Lyallpur. * Quetta. .Survey Party. . |  Pasni Laboratory.
Locust Research Ento- | Deputy Locust Re- ) Research Assis- Assistant Lodust Re-
mologist. search Entomolo- tants . search Entomolo-
: gist. gist .. 1
Assistant Rescarch 1 1 Clerk «e 1} Fieldmen .. -6 | Research Assist-
Entomologist. ' ant. .
Peon «» 1 } Motor Driver .. ' !
Research Assistants 3 . . Fieldmen .. 8
Fieldman .. 1] Peon . - ae i .
Clerks .. .. 3 - ’ Peon .. Ve 1
Russian Tmnnlator 1 ‘
Peons . . 3
Fieldmen .. . 6

No'rn ~—One Research Assistant left in May and two Assistant Research Entomologmts

and one R

rch Ansist

¢ were dish

ded on the expiry of their terma,



ENCLOSURE III
Actuals, 1930-31.

) Lyallpur. Quetta,
; - Ra, a. P Rs. A. ». Rs. a. P Rs. A. P
Pay of Officers— - ) ‘ Pay of officers—
Entomologist .. .. . 4134 4 0 . Deputy Entomologist and Assistant 3632 4 0 .
. ' : - . — Research Entomologist.
Total Pay of Officers .. . 4134 4 0 I
. Total pay of Officers 3532 4 0
Pay of Establishment—
Assistant, Research Entomologist .. 1471 0 O Pay of Establishment—
Research Assistants, Clerks and In- 2,785 14 O Research Assistants .. . 850 0 O .
ferior servants, - i - Clerks and Inferior servants e 414 2 0 .
Total pay of Establishments .. .. 4256 14 O
Total pay of Establishment .. 124 2 O
Allowances and Honoraria, eto.— -
T. A. of Officers .. .. 457 2 © . Allowances and Honoraria, eto.—
T. A. of Establishment .. .} 247 2 O . T. A. of Officers . . 751 2 0 .
‘ T. A. of Establishment 851 8 O .
Total .. . 704 4 O :
. ‘ Total . 1,70210 O
Grants.in-aid, contributions, eto.~
Leave and Pension contributions .. | 1,317 14 0
Grants-in-aid, oontributions, eto.—
Total . . 131714 O Leave and pension contributions . ..
Contingencies, Supplies and Ser- . 842 & 8 ] Contingencies, Supplies and Ser- . 1,31011 1
vices, ' © wvices.
Grand Total . . 11,255 9 6 Grand Total . 7,808 11 1

Total of Lyallpur and Quetta ..

. Ra. 19,066 4 7

Lyl



1931-32. .
Aotuals upte 30th November 193.1. S

Lyallpur. Quetta,
Bs. o. R - Re A r Ra, A. P, Rs. a
Ply of Officers— Pay of Officere—
Entomologist . .. | 10500 0 O] . Deputy Looust Researoh Entamelo- 1Lb126 13 O
| gist, and Asaistant Rescarch En-
Total pay of Officers . Y 10,600° 0 O boreologisat,
Pay of vstablishmente— . Total pay-of officers.. . 11,125 13
Assistant Research Entomologists .. | 4,804 13 0 .
Pay ‘of establishmente— :
Ramroh Awltants, Clerkl and In- 1,376 6 O Research Assistants= .. . 2,825 13 ©
Aerior Bervants, - : :
Clerks and Infenor servants 2,566 4 0
Total pay df establishiment .. we f 16,281'13 0 : —_—
Total pay of osubhshmentn . 5,302 11
Allowances, Honoraria, eto.— -
T.4.0f officers .. Pd T e ‘549 0 O Allowances, Honoraria eto.—
T, A ef-officers .. . 2903 3 0
T.A. of establivhmient .. 1,799 &5 O . T. A, of establishments . 2,715 6 0
.!‘oul‘nﬂmno‘o’u, ‘Hotoraria, eto. 2,348 85 0 Totel Allowances, Honoreria, etc. . 5,650 9
Grants-iniaid, contributions, eto.— Grants-in-aid, contributions, etc.—
Leave and Pension contributions .. e 3784 1 0| Leaveand Pension contributions .. . 2,667 10
“Contingencies, supplies and services | 7,060 10 8 . ‘Contingencies, supplies and services 4,000 15
 Grand Total .. 39,974 6 8 Grand Total 28,827 0

L1ICAR

" “Total for Lyallpur and Quetta .» “Ra./68801 6 8

8%



Statement for 4 months December 1931 to March 1932,

Lyallpur. Quetta.
Rs, a. ». Rs, a. P, : Rs. a. Re. a. P,

Pay of Officers— Pay of Officera—

Looust Research Entomologist .. | 6,700 0 0 . Deputy Looust Research Entomolo- | 3,600 0 .
Pay of Establishmente— get.
‘ [uy of Establishmente—
Asgistant Locust Research Entomo- 1,000 0 0 .e

~  logist. - ' Research Assistants .. .| 290 o .
Rosarch Assistants .. .. | 2,800 0 0 " Clerks and Inforior sorvants | 2100 0 .
Clerks and Inferior servants .. | 1,600 0 0 . Allowances and Honoraris, eto.— '

Allowances and Ho‘norsn'n. eto.— ‘ T. A. of Officers ° . e 3.600 0 .e
T. A, of officers . . 1,000 0 © . T. A. of establishments .. .| 4000 O
T. A. of establishments .. e 1,200 0 © . Grants-in-aid, contributions, etoc.—

Grents-in-aid, Contributions, eto.— Leave and pension contributions .. [ 1,300 0 N
Iécvo and pension oontributions .. 1,700 0 O . %nﬁpncieq supplies and services 3,600 0
Contingencies, supplies and services 2,000 0 O ..

Grand Total .. ] 18100 0 0 . Grand Total .. | 21,000 o ..
Total for Lyallpur and Quetta «. Re. 38,100 6 ¢

Total

.. Rs. 1,27,000 0 O

6¥1
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ENCLOSURE IV.

Probable expenditure for one year from April 1932.

* Lyallpur.

Pay of officers—
Locust Research Entomologist ..
Pay of establishment—

Research Assistants (3) -
Fieldmen (6) . .
Clerks (3) . ..
Peons (3) . .
Russian Translator .. ..
Allowances and honoraria, etc.—
T. A. of officers . ..
T. A, of establishment .

Grants-in-aid, contributions, etc.—
Leave and pension contributions ..
Contingencies, supplies and serviees

. A~Quetta.

Pay of Officers—
Deputy Locust Research Entomologist
Pay of Establishment—

Clerk (1), Peon (1) and Fieldman (1). One Research

Assistant .. .-
Allowances and Honororia, stc.—

T. A. of Officers . .

T. A. of Establishment .-

Grants-in-aid, contributions, etc.—
Leave and Pension contribution ..
Contingencies, supplies and services

e e

.. e

Total .-

16,700
5,500
1,800
2,370

3,780

3,000
6,200

+5,100
6,000

50,990
or
51,000

10,800

3,220

5,300
2,400
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B.isSurbey Partgy
ay of Establishmenti

Research Assistants (2), Colleotors and Fieldmen (3),

Motor Driver (1), and Peon (1)
llowances and Honoraria—
T. A. of Establishment
ranto-in;aid, ct;'ntribz¢tioris;, etc.—
Leave and ?ension contribution ..
Contingencies, supplies and services

C.—Pasns.
iy of Establishment—

Asdistant Locust Research Entomologist (1), Resenreh
‘Agsistant (1), Fieldmen and Collectors (6), and
Peon (1) ..

lowances -and Homnoraria, etc.—
T. A. of Establishment

ants-in-aid, contributions, etc.—

Contingencies, supplies and services .

28,220

16,700

15,300

Total . e 60220
Total of Lyallpur and Quetta .. .. B1,000
- 50,220
111,220

6,500

8,800

9,500
5,000
800

15,300
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APPENDIX XIX.

Stvesecr No. 20,

PROCEEDINGS OF THE FIRST AND SECOND MEETINGS OF THE
JINDIAN OIL CRUSHING INDUSTRY COMMITTEE APPOINTED BY
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH.

The attached copies (Not printed) of the First and Seeond Meetings of the
Indian Qil Crushing Industry Committee appointed by the Imperial Council of
Agricultural Research held in May and December 1931, respectively, are eirculated
for the information of the Advisory Board

M. 5. A. HYDARI,
Secretary.
New DeLxi,
The 23rd January 1932,
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APPENDIX XX,

Sosseer No. 21

PROPOSALS FOR THE ESTABLISHMENT OF A BUREAU OF INFORMA-
TION AND STATISTICS AND THE APPOINTMENT O
COMMITTEE FOR OIL-SEEDS. ¥ A CENTRAL

‘.Attegtion is i.nvibed to the attached Report (Enclosure I), submitted by the
Indl'an Oil Crushing Industry Committee appointed by the Imperial Council of
Agn.cu_ltural Research on the establishment of g Bureau of Information and
Statisties and the appointment of a Central Committee for Oil-seeds. The
personnel of the present Committee will be found in Enclosure 1.

The subject is now for the consideration of the Advisory Board.
M. S. A. HYDAR],

Seorstary,
The 21st January 1932,

ENCLOSURE 1L
Draft Report,

At its first meeting, the Indian Oil Crushing Industry Committee decided to
examine the question of (1) establishing a Bureau of Information and Statistics
for oil-seeds, oils and oil products, and (2) the establishment of a Central Body on
the lines of the Indian Central Cotton Committee to take up research on oil-seed
crops and products, marketing problems and to deal with matters of eoncern to
the agriculturist, factory owner and trader. The opinion of Chambers of Com-
merce and similar bodies were invited on the Committee’s agenda and in particular,
they were asked for an opinion on the feasibility of establishing a Cenrtal Com-
mittee financed by a cess.

2. The replies received from commercial bodies indicate a very considerable
measure of support for the proposal to establish a ‘Central Committee but there
was not the same measure of agreement on the proposals to raise funds by a cess.
The cess of eight annas per ton suggested at the first meeting of the Committee
was considered high in proportion to the value of oil-seeds exported ; the question
was also raised as to whether an export cess alone was sound in prineiple.

3. At its second meeting, the Committee decided that the present was not an
appropriate time to put forward proposals for raising money by a cess but that
an attempt might be made to establish a Central Committee as an advisory body
and to provide it with a small permanent staff and an Information Bureaun if the
cost of such could be met by the Tmperial Council of Agricultural Research. In
coming to this decision, the Committee were influenced hy the fact that the Indian
Central Cotton Committee existed as an advisory body (with a permanent staff
and an information bureau) for a period of two years before it obtained funds
from a cess ; that during that period it dealt successfully with several important
matters connected with the organisation of the trade and prepared a well thonght
out programme of agricultural and technological research. The Cotton Committee
- gtarted with the initial advantage that a valuahle survey of the industry had been
carried out by the touring Committee of 1917 (the Tndian Cotton Committee) ; for
oil-seeds and the oil-erushing industry most of this preliminary survey has yet to be
carried ont. It was felt, therefore, that an advisory committee with a staff to
carry on work in the interval between meetings could perform very usef:zl work ;
. especially as specific proposals for research work need not necessarily wait for the
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. provision of funds by a cess but can be submitted to the Imperial Council of Agri-
cultural Research.

. A Central Committee which would bave-control of substantial funds raised by
an .oxl-seeds cess would need to be of & representative character. As oil-seeds are
of importance to most provinees and many States and since provision has to be
made for the representation of the grower, the industrialist, and the trader as well
a8 the Agricnltural and Industries Departments, the Committee would need to eon-
sist of about 40 members, the original Indian Central Cotton Committee was nearly
as large as the Committee incorporated by the Cotton Cess Act of 1923 and at
once there would be definite advantages in establishing a representative Central
Oil-seeds and Oil Industry Committee. But the experience of the Central Cotton
Committee indicates that a committee of such size, if it were to be a live body, would
necessitate even at the outset, an annual expendituré of over Rs. 50,000.
Under present financial circumstances, it would seem necessary to start on a more
modest scale. The suggestion is therefore put forward that for the time being the
present committee, which though small is of a representative character, should ¢on-
stitute the Central Committee additions to their number not exceeding 6 being made
as the need for representations of special interests appear. Two immediate addi-
tions to represent the export and merchanting aspect would seem necessary, wis.,
one member each to represent the Associated Chambers of Commerce and the
Federation of Indian Chambers, respectively. The present committee contains no
representative of agricultural departments and agrieultural interests and would
be much strengthened by the addition of two officers with special experience in
agricultural research on oil-sceds, and one or two representatives of growers of oil-
seeds and an Economist to advise on econ'omic and fiscal matters,

The Bureau of Information and Statistics with which it is proposed to provide
the committee is to collect information and statistics which will .be passed on to
the industry on the lines adopted by the Sugar Bureau at present. The Burean
would also study the position of the industry, collect statistics of the quantities of
various oil-seeds available, where they are consumed, details of oil and oil-products
manufactured in India and imported and in general information regarding the
production, marketing and consumption of oil-seeds and their produets ; it would
algo obtain information relating to foreign markets and of the progress of the
oil-erushing industry in other countries. It is intended that the Bureanu should
also issne a quarterly or half yearly technical bulletin for the assistance of the
oil-seed trade and oil-crushing industry.

6. Turning to the question of cost, the Sugar Bureaun is a good parallel and
(excluding the eable service which is a special self-supporting branch) has the
following staff :—

One Head Clerk, One typist, Two eclerks, | Total eost Rs. 4,860 rising
5 peons and' menials. . to Rs. 5,604 in 3rd year.
The Sugar Technologist to the Imperial Council of Agricultural Research also acte
as Secretary of the Sugar Bureau. FEventually the Oil Seeds Committee will
doubtless require a highly qualified technical Secretary but in the meantime a Seo-
retary who can run the office, look after the statisties and work up the material
provided by the Committee, might suffice. This would ecost say Rs. 6,000 per
annum allowing Rs. 5,000 for travelling allowance of members and staff and
Rs. 3,000 for office expenses and contingencies. The annual cost of the committee
would come to say Rs. 20,000, For reasons of economy, it would be
desirable to have the office of the Committee at Delhi. The above appears to be
exceedingly modest expenditure on such an important group of problems even
during a period of financial stringency.
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7. To eummarize it is recommended that the Imperial Council of Agricultural
Research should establish & permanent central oil-seeds and vegetable oil-products
., eommittee consisting of about 16 membhers, with a full-time Secretary and with a
,small information and statistical bureau, at an estimated cost of Rs. 20,000 per
annum. The question of enlarging the committee and of providing it with adequnte
. funds by means of a cess or otherwise should be further examined by the com-
.miftee now proposed with s view to uction being taken when circumstances are
,favourahle.

.ENCLOSURE 11
IAst of members of the Indian Oil Crushing Industry Committee,
1 Diwan Baha.d.ur Su' T Vuayuraghavnchn,ryu, K.B.E., Ckairman, ex-officio.
" 2. The Agricultural Expert, Imperial Council of Agricultural Research.
. 3. Mr. S, D, Sakls,,twaia, Tata Sons, Lfd., Bombay Klouse, Fort, Bombay.
4. Mr.. W. Roberts, B.Se., Empire Cotton Growing Assoeciation, Khanewsl,
Punjab.
5. Mr. 'A. Kesava Menon, B.A,, F.CS, Oil Chemist and Soap Expert,
Cahcut Madras.
6. Mr. J. A. H. Duke, Oil Expert, Cawnpore, U. P.

7. Mr. Ratilal Mulji Gandhi, B.A., President, The Seed Traders’ Associa-
tion, Bombay No. 3.

8. Haji Abdulla Haroon, M.L.A., Napier Road, Karachi.

9. Mr. J. H, Walker, A.R.T.C., ALC., Manager of the Gourepur Oil Mills,
2, Fairlie Place, Caleutta.
10. Sh. Muhammad ¥smail of Messrs. Sh. Mobammed Ismail Maula Bux,
Lyallpur.

11. Mr. G. A. Mahamadi, Director of Commerce and Industry, H. E. H. the
Nizam’s Government, . Hyderabad,

Mr. M. 8. A. Hydari, 1.C.8., Becretary, ez-officio,
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AFPPENDIX XXI

Sussecr No. 22,

APPLICATION FROM THE GOVERNMENT OF BENGAL FOR THE
APPOINTMENT OF A CIGAR CURING AND BLENDING EXPERT
FOR INDIA AND ESPECIALLY FOR MADRAS, BENGAL AND
BUERMA. )

Attention is inviled to the altached letter (Enclosure I) from the Govern-
wment of Bengal, No. 58-T. A. I, dated the 24th April 1931, recommending intor
alia a scheme for the appointment of a cigar curing and blending expert for India
and especially for Madras, Bengal and Burma. The scheme which involves a
non-recurring and recurring expenditure of Rs. 3,924 and Rs. 1,16,240 respec-
tively or a total of Rs. 1,20,164 spread over a period of five years was eonsidered
(Enclosure II) at the last mecting of the Advisory Board, held in June 1931,
and it was decided to invite Provinces other than Bengal to submit schemes of re-
search dealing with their parficular tobacco problems for consideration along
with the Bengal scheme (Enclosure I).

2. The Local Governments (inclnding the North-West Frontier Provinee and
the Governments of H. E. 1. the Nizam and H. H. the Maharaja of Mysore)
were accordingly invited to forward any schemes that they may have to submit
Ain this connection. Their replies will be found in Enclosare IIL

3. The Bengal Provineial Agricultural Research Committea have approved
the Bengal scheme at their meeting held on the 7th November 1931 (Enclosure

1v). .

4. A copy of a note by the Agrienltural Expert to the Imperial Council of
Agricultural Research is also appended {Enelosure V).

The gubject is now submitted for the consideration of the Advisory Board. :

T, VIJAYARAGHAVACHARYA,
Secretary.

The 8th January 1932,

ENCLOSURE 1.

.COPY 0P LETTER FROM THE SECRETARY TO THE GOVERNMENT o BENGAL, T0 ' THE
Secrerary, IwpEriar, CouNomn or  AGrICULTURAL  REsEARCH, SiMia,
No. 58-T. A. 1, paTED THE 2418 APRm, 1931 )

In continuation of my tclegram.No. 1805, dated the 2nd April 1931 (not
‘printed), I am directed to forward herewith the following schemes which have
been approved by the Provincial Agricultural Research Committee, Bengal, for
inclusion in the Agenda of the next meeting of the Advisory Board of the Imperial

LI1ICABR ‘X
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Council, together with relevant extracts- from the minutes of the Committee
meeting on the subject :—

1, Scheme proposing appqinhﬁent of a éign.r curing and blending expert
for India and specially for the Provinces of Madras, Bengal and

, ‘Burma.
2. . . ‘. ) ‘o . .

_'{‘hese schemes have also been approved by .the Government of Bengal
(Ministry of Agriculture) on condition that no financial liability devolves on them.

One hundred spare copies of the schemes will follow.

Exztract from the minutes of the meeting of the Provincial Agricultural Research
Commitsee held at Dacca on the 15th April 1931.

“4, Though no definite scheme regarding tobacco was then before it at its
meeting in, November last the Provincial Agricultural Research Committee approve
.the idea of an investigation into the curing and blending of eigar tobacco leaf and
the appointment of an expert for the same. -The Director of Agriculture and Mr.
Carbery explained the scheme to the Committee, pointing out that ordinary
tobacco is now probably the most paying revenue crop for the cultivator and that
production of finer tobaceo leaf for export is at present approximately twice as
profitable to the cultivator as ordinary tobacco. From the point of view of the
raiyat therefore there is every reason for encouraging the production of fine
»tobaceo on a large seale. It was also explained to the Committee that the scheme
as drafted has been submitted to and approved by the Directors of Agriculture in
Burma and Madras respectively. The Committee decided to recommend the scheme
to the Advisory Board.”

Scheme proposing appointment of a Cigar Curing and Blending Ezpert for India
and especially for the Provinces of Madras, Bengal and Burma..

Amongst the resolutions carried by the Board of Agriculture in India of 1925
was one calling for the appointment of a tobaceo euring expert. Since that time
flue-curing of Virginia tobaccos for cigarette making has made great advances and
the need for an expert for these is no longer essential. )

With cigar tobaccos, however, the case is different. The process of curing
is, to begin with, very much longer and more difficult than with other types and
expert supervision ‘can 'at this stage make all the differences between a gr?de.“ A.”
product and grade “C.” In two Provinces at least cheroot tobacco cultivation is
expanding and as the present staff have not bad much qxperience in t}.le all-
important processes of drying and fermenting, the necessity for the appointment
of an expert is apparent. From the cultivator’s poiut of view - these cheroot
tobaccos offer him very high remuneration for his crop; indeed it is doubtful
;whether any other economic crop or even other types of tobaccos can show such

s profitable return at present.
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A short history of exotie cheroot tobaccos in-Bengal might not be out of
place. Sumatra seed was obtained ahout 1910 and was sown at the Government
Tobacco Farm, Rungpur, which farm is on the edge of the Northern Bengal
tobaceo tract. The tobacco'was aeclimatiged fairly rapidly, and by 1915 a
cha?acteristic leaf was obtained, which has shown little or no change since. The
drying and curing also met with fair suceess. Cheroots were made and sold in
small quantities. Further at thé¢ end of the war, when wrapper leaf was almost
unobtainable, this Sumatra grade ‘‘ A ” was sold in Madras at Rs. 250 per
maund. After the war new filler types were introduced and of these two have
proved successful. They also may be said to be now acclimatised. Later all
tobaccos, except . cheroot. types and 2. improved selections of deshi, were removed
from the tobacco farm and the area under cheroot tobaceos on the farm was thus
considerably increased. The manufacturing part was brought to Dacea, and
several apprentices were engaged under an expert roller so that at present nearly
30,000 cheroots per month are made. These are readily bought. A private ecom-
pany has also been recently formed, which has taken over the arrangements with
cultivators for growing these ecigar tobacéos ; and next season over 500 acres
will be under these types. The chief difficalty at present is lack of trained staff,
but it will be seen that the cultivation of these tobaceos has made such a good

start ag to deserve every encouragement and help.

It is therefore proposed that an expert should be appointed who should be
(1) thoroughly experienced in the drying and fermenting of cheroot tobaccos,
(2) capable of finishing and grading those tobaccos when eured into recognised
standards, and (3) if possible also able to blend for cheroot manufacture where

advisable.

In each case, however, it is known that the production of exotic leaf, though
already much more profitable than that of ordinary tobacco to the cultivator, is
capable, under expert handling, of yielding still greater returns.

Tobaceo is one of the ecomparatively few revenue crops in India and its
cultivation should be encouraged not only on this account, but because the best
agricultural practice is necessary for success. Apart from Bengal, Madras and
Burma, tobacco is an important crop in North Bihar, which, with.other provinces
would eertainly benefit from expert supervision in the three provinces from which
the application emanates.

With reference to the sharing of the services of the expert by the three pro-
vinees concerned, this would, not be a difficult matter. It does not seem possible
or advisable to lay down a typieal programme. In the first year the officer would

. be chiefly oceupied in a preliminary survey, and the Directors of Agriculture con-
cerned are unanimous that subsequent programmes would much better be decided
on in consultation with the officer himself.

As regards the actwal work the officer would do, the scheme eontemplates
experimental euring, houses in each province, the results obtained by the expert
in which would nltimately be deinonstrated departmentally to whomsoever would
desire it. It could not be expected that the expert would have time to instruet
individual small men though he would probably be able to help large producers
or groups of smaller men.

The total cost of such scheme covering five years would be Rs. 1,20,164 eon-
sisting of recurring Rs. 1,16,240 and non-recurring Rs. 3,924. :
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Details of the proposed expenditure arve given below :—

T T

First | Becond | Third | Fouth | Fifth

' year. year, year, year, | year.
. Rs.| Ra. Ra. Re. Rs.
Reourring—Stafi— .
1 Expert Curer .. .| 1as00] 15000] 15600] 16200] 16800
1 Clerk . . 420 420 480 480 540
1 Peon U 180 180 180 180 180

Travelling allowance, office
contingencies,office expen-
ses and miscellaneous { 6,000} 6,000 6,000 6,000 6,000

1,000 1,000 1,000 1,000 1,000

Total ..| =22000] 22600] 23260 23860) 24,620

Ra.
ﬁon-reouning—Fumiture, etec.—
© 1Typewriter .. . . . . 378
2 Tables, office . . . . .e 160
1 Typewriter table .. . . . . 26
2 Whatnots . . . .. . 35
6 Chairs .. . . . . . o4
2 Almirshs .. . . . . 110
1 Portable typewriter .. .. . .e 1756
, ’ ' 924
.Temporary curing shed for each of 3 provinces at Ra.
1,000 each .. .. .. . .. 3,000
Non-recurring o 3,924
Total
. - Recurring .. 1,186,240
Grand Total - .. 1,220,164

ROBERT 8. FINLOW,
L ' Divector of Agriculture, Bengal.
Rauna (Dacca),
The 30th October 1931,
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SUPPLEMENTARY INFORMATION IN CONNECTION. WITH THE APPLICATION FROM
MapRraS, BURMA AND BERGAL FOR A GRANT POR RESEARCH INTO CIGAR TOBACCO
CURING ARD BLENDING. - .

Madras Bengal Burma
— Acres. Acres. Acres.
Area under tabacco .. e 260,000 250,000 .
Profits per acre from oultivation of—
(a) Local tabacco . .. NI Nd
at present at present
) _prices. prices.
(b) Exotic tabacco . «« | 1s profitable. Rs. 120 .

In view of the apparently imminent separation of Burma from India, the
Director of Agriculture in Burma has not yet provided statistics from his pro-
vince, but has been asked to put in a separate note on the subject. The Madras
Director has furnished snch information as is included heréwith, but he has also
been asked to furnish a supplementary note.

In Bengal the position is that Departmental tobaceo investigations have cul-
minated so far in the manufactore and sale of about 30,000 cheroots a month.
This is only a beginning for the demand is much greater than the supply and there
is certainly a very large local market (in India) for small echeroots of good
tobacco. At the same time exotic leaf produced in Bengal has been favourably
commented on in London, as regards intrinsi¢ quality, but it is eriticised as regards
curing and generally in preparation for the market.

- Recently a.commercial firm has taken over the development of cigar tobacco
in Bengal and, in the last season, aboul 2,000 maunds (about 75 tons). of leaf
have been produced by eultivators under the auspices of the Company, which has
paid an average price double that of loeal tobacco. The next scason will see a
large increase in exotio tobacco culhvatxon in Bengal both for local consumption
and for export.

The Director of Agriculture in Madras remarks as follows +—

“We have in Madras 3 main cheroot-makmg centres, Cocanada, Trichi-'
nopoly and Dindigul, where the industry is well established. We have
also a good export trade from Cocanada of leaf to Burma for eheroots.
We hear complaints of the quality of cheroot tobaceo and there is no

" doubt that Madras cheroots could be lmproved but we have not
been able to tackle the job.” -

If will then be seen t!mt both Madras and Bengal have a considerable and
growing: cigar leaf production and cheroot manufacture. The same applies to
Burma.
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In each case however it is known that the production of exotio leaf, though
already much more profitable than that of ordinary tobacco to the cultivator, is
capable, under expert handling, of yielding still greater returns.

Tobacco is one of the comparatively few revenue crops in India and ita
cultivation should be encouraged not only on this account, but because the best
agricultural practice is necessary for success. Apart from Bengal, Madras and
Burma, tobaceo is an important erop in North Bibar, which, with other provinees,
wounld certainly benefit. from expert supervision in the three provinces from which
the application emanates.

With reference to the sharing of the scrvices of the expert by the three pro-
vinees concerned :~~This would not be a difficult matter. It does not seem
possible or advisable to lay down a typiea] programme. In the first year the
officer would be chiefly cccupied in a preliminary survey, and the Directors of
Agriculture concerned are upanimous that subsequent programmes would much
better be decided on in consultation with the officer himself.

As regards the actual work the officer would do :—The scheme contemplates
experimental curing. houses in each province, the results obtained by the expert
in which-would ultimately be demonstrated :departmentally to whomsoever would
desire it. It could not be expected that the expert would have time to instruet
individual small men' though he would probably be able to help large producers
or groups of smaller men. ]

ROBERT 8. FINLOW,
"Director of Agriculture, Bengal,

Dacoa,
The 30th May 1931.

I
Cory ov Nor BY THE DIRECTOR OF AgricuLrorg, MapraS, paTED THE 31sT May
' 1931. '

The average ares under tobacco in the Presidency for the last ten years
cnding 1929-30 i 236,000 acres. It is a eash erop of importance and except
perhaps in the case of cigarette tobacco, it yields fairly handsome returns to the
cultivator—Rs. 200—Rs. 300 may be said to be an average net return per acre.
There are in Madras three main cheroot-making centres, Cocanada, Trichinopoly
and Dindigul where the industry is well established. There is also a good export
trade from Cocanada of leaf to Burma for cheroots. ¢ Sivapuri” tobacco grown
pear Chidambaram slso finds a ready market in Burma. The chief drawback,
however, is the non-availability of suitable ¢ wrapper’ tobacco in the eountry due
to. which’ manufacturing firms import such tobaceo. Research in the direction of
obtaining the right quality of wrapper and filler tohaceo and general §mprovemex§t
in the eultural and manurial methods would place the cigar industry in the Presi-
dency in & mueh better position than it at present gnqus. _The depn'rtme.nt has
so far not found the time and staff to earry out investigations in these directions.

One.of the duties of the officer would be to tour in different localities wh.ere
tobacco cuﬁng, is practised in order to teach the people tlfe art of proper curing
and blending tobacco but it seems fo me unnecessary at this stage to go ito such
details as to give even a rough programme of his movements in the Province.
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ENCLOSURE II.
Eztract from the Proceedings of the Advisory Board, June 1931,
. . (] . .

4. Application from the Government of Bengal for the appointment of a
cigar curing and blending expert for India and specially for Madras, Bengal and
Burma—Mr. McLean introduced the scheme. Mr. Milne said that in these days
of agricultural depression it was necesary to find better paying crops than eotfon,
wheat or rice and he considered that tobacco might be one of such substitute erops.
There were already about a million eeres of tobacco grown in the various provinces
of India but chiefly in Bengal, Madras, Bombay, Bihar and Orissa and Burma.
He did not, however, feel very happy about the location of the expert’s head-
quarters at Caleutta. In his opinion his head-quarters should be at some place like
Dacea, Madras or Pusa where he eould be supervised. Further, he thought that as
the Bengal Government stood directly to benefit by this scheme they might econtri-
bute & little towards its eost. It might not be very much but even a little would
mark a sense of the importance which they attached to this scheme. Dr. Hyder
enquired whether the area under fobacco was scattered or concentrated. This
question would become of importance in the not distant future if Government for
revenue purposes wanted to establish a tobacco monopoly. Professor Ganguli
said that Dr. Bhaw was doing some research on tobacco at Pusa and he did not
quite appreciate the need for this scheme of research in Bengal. If, however, such
research wag necessary it should be centralized at Pusa. Mr. Henderson also’
desired that research should be centred at Pusa which was situated in a homogeneous
tobacco-growing tract. Dr. Mehta said that the scheme was more industrial than
agricultural. It would benefit the manufacturer of cigars and cigarettes much
more than the grower of tobacco—an opinion in which Dr. Agharkar agreed. The
Harcourt Butler Technological Institute at Cawnpore had submitted to the Couneil
a scheme for sugar technology which the latter had sanctioned but towards the cost
of which the United Provinces Government had made a substantial contribution.
In the present scheme, on the contrary, all the cost had to be borne by the Couneil.
He suggested that manufacturing firms should be invited to share the expenses of
the scheme with the Council. Mr. McLean replied that the ryots in Bengal did
their own ecuring. The price which they got for their tobaeco -depended upon the
.quality of the curing. Rao Bahadur Ananda Rao said that though Madras was
sought to be included within the purview of this scheme their problems were
somewhat different. There were four purposes for which tobacco: was used 'in
Madras : as snuff, for chewing, for cigarettes and for cheroots. For the two
former the local methods of curing seemed adequate. Cigarette and eigar manu-
facture in Madras was in the hands of big firms who were devoting their attention
to the problem of curing. So far as cigars were concerned the question was- not
so much of euring as the growing of a tobacco which would be suitable as a
wrapper for cigars. Tobacco for filling cigars presented no difficulty. The
experience of ryots in the matter of growing tobacco for cigarette manufacture had
not been particularly happy. They had been induced by firms to grow such
tobaeco in distriets like Guntur, but last year when the price dropped a lot of that
tobaceo was left on their own hands and some of it had to be used as manure.
Ryots would have to think twice before they again grew tobaceo for cigarette
making in Madras on any large scale at the instance of firms, On the whole,
therefore, he thought that the problem of more immediate importance to Madras
wag research into the growing of a tobacco which would be useful as a wrapper.
Dr. Keen said that the scheme was primarily an industrial investigation. He was
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not sure that the suggestion that.the tobaeco curing expert should be located at
Pusa was a sound one. Pusa was essentially a centre for the conduct of funda-
mental agricultural research.. While he would not oppose the head-quarters of the
expert being at Pusa he thought the latter would be in an unsuitable environment
there and he would prefer him being plated elsewhere. The general feeling in the
Board was that as was shown in the case of Madras, provinces might each have
their own particular problem in the matter of tobacco research to tackle and that
they should all, including the Bengal scheme, be considered together. '

" In the result the Board decided to invite provinces to submit scbemes of
research dealing with their particular tobaeco problems for consideration along with
the Bengal scheme at:the Board’s next meeting.

ENCLOSURE III.

'REPLIES RECEIVED FROM LOOAL GOVERNMENTS, ETC.
I

Lzrrer vrom H. G. Denneny, Esq., 1.C.S,, Opriciating SecreTaRy 70 THE GoV-
ERNMENT OF AssAM, Transverrep DEPARTMENTS, TO THE SECRETARY,
IyuperiAL Councin oF AGRICULTURAL REsarcH, No. 2175-E., patep SHiLLONG,
rHE {rH OcTroBER 1931.

I am directed to acknownedge the receipt of your letter (nmot printed)
No. 2209-Agri., dated the 8th September 1931, and to say that, as tobacco is not
‘en important erop in Assam the (lovernment of Assam do not propose to submit
:any scheme for research, ' ' '

II-

Lerren sroM G. P. Burtown, Esq., 1.C.S., SBicRETARY 10 THE GOVERNMENT OF THE
CENTRAL PROVINCES, TO THE , SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL
‘ResearcH, New DeLmi, No. C.-54-814~XIV, parep , Nagrur, THE 17TH
Ocroper 1931, o S

With. reference to your letter No. 2209-Agri., dated the 8th September 1931
. (not printed), I am directed by the Government of the Central Provinces (Ministry
of Agriculture) to say that tobacco is grown in this province only in small areas
and in widely varying eonditions and consequenily the local department of agri-
_culture in this province has no scheme of research on this erop which it would like
‘to submit for the consideration of the Imperial Council of Agricultural Research.

IIT -

men rroM R. M. MacDovucats, Esq., SeceeTart To THE GOVERNMENT or Burma,

‘L0CAL . GOVERNMENT DEPARTMENT, TO THE SECRETARY, ImperiaL Couxncin or
~ AcricuLturan ResearcH, No. 423-0., paTep RANGOON, THE ‘2xp Ocroser
.. .1931. : N . . L

T am directed to. acknowledge the teceipt 'of vour letter No. 2209-Agri., dated
the 8th September 1931. (not printed), forwarding a scheme approved by the
Bengal Agricultural Rescarch Committee for the ap’pointr.nent of a Cigar Curing
and Blending Expert for India and specially for the Provinees of Madras, Bengal
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and Burma and asking for & scheme of tekearch on tobacco from Burma for eon-
sideration along with the Bengal acheme at the next meeting of the Advisery Board
of the Imperial' Council of’ Agricultural Research in January 1932.

2 In reply I am to say that in Burma the area under tobacco is approximately
100,090 acres and is almost entirely confined to the “ Kaing ” (aluvial) land along
the  river. The Govermment of Burma (Ministry of Forests) does not think that
t.obag_sq would be successtully grown inland and, spart from the “ Kaing” area,
there are no large stretches of suitable land such a6 exist in Bihar, The pessibilities:
of expansion are thus, under present market eonditions, limitedi Newverthelesg
attempts have been made, though on a very small scale, to improve the Burma
tobaeco, but progress has been very slow. In the opinion of this Government eom-
mercial firmy are in a better position to tackle the improvement of. cigars and.
cigarettes than is & Government depariment. In any case even if the latter did
appoint experts Little could he done unless some commereial firm took the. matter
vp and got into touch with the growers of tohaceo on the spot. This Government
is also doubtful if, assuming that a suitable expert could be recruited, a satisfactory
method of apportioning bis time and services among the three provinees eoncerned
could be devised.

3. I am accordingly to suggest that before embarking on a scheme which is
likely to cost a good deal of money the Imperial Council sheuld invite the opinion
" of the large tobaceo firms in India regarding, firstly, the necessity for such an
expert, and, secondly, the possibility of putting to practical use any improvements
that he might effect.

v

Lerran oM vAE SECRETARY TO THE GovERNMENT oF His Hicaness toe Mana-

RAJA oF Mysore, DevElOPMENT DrpPARTMENT, 170 THE SpcrETARY, IMPERIAL

" .CouRCIL. OP' AGRICTLYDRAD. ResEancr, Siwta, No. D:-2664{A. axp E.-55-31-2,
paTEp Bamgarors, Tee 13tH|15TE OcroRER 193T.

With reference fo your letter No. 2209-Agri., dated 8th September 1931 (not
printed), ealling for a scheme' of research, if any, dealing with tobacco problems
in this State for consideration along with the Bengal scheme at the meeting of the
Advisory Board in January 1932, T am directed to state that this Government have
po scheme to put forward in this connection.

v

Lerrer yroM Basu Paresm NatH Mazumpar, B.A., ASSISTANT SECRETARY. 70- THE-
GOVERNMENT OF Bimar aAND Orissa,. Epvcamon AND DeverorMext DePare-
MENT,. TO THB SECRETARY 70. THE Imperial CouNcIL. oF AGricoLrUraL Re-
sEArcH, NEw DeLni, No. 1850-D., paTED PaTNA, THE 30 NovEmezm 1931.

In. reply tor your: Ictter No, 2209-Agri., dated. the 8th September 1931 (not
printed), I am. divected: %o say that the' local Government bave; st presemt, no-
scheme of. researeli; dealing with. tobacco- problems for consideration at’ the next:
meeting of the Advisory Board of the Imperial: Couneil of Agricultural' Researchi
They are, however, in full sympathy with the sehemres put forward by the Gow-
ermments of Msdras; Burma and Bengal and would: very much like that the ser-
visesrof the: tobasco expert- may be made available for this province sceasionally -
for advisory puiposess I am seeordingly to request that arrangements may kindly
be made so that this province may have the benefit of his services for about a
month each year when required,

L1ICAR : , Y
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VI

Lerter yroM B. A. Cowuivs, Esq., C.LE, LC.S., Dieeoror-GeneeaL aNp Spo-
RETARY 70 THE GovErNMENT o H. E. H. tag Nizam, DeparTMENT OF
CoMMERCE AND INDUSTRY, 10 THE SECRETARY, IMPERIAL CoUNCIL oF AgRI-
oULrURAL REsesrcH, New DeLE:, No. 916, parep TuE 4rB Novemses 193L

With reference to your letter No. 2209-Agri.,, dated the 8th of September
(not printed), I have the honour to say that there are approximately 80,000 acres
under tobacco in His Exalted Highness the Nizam’s Dominions. Recently &
cigarette company called “ The Vazir Sultan Tobacco Company” has been
established in His Exalted Highness the Nizam’s Dominions, the chief shareholders
of which are the Raleigh Company, which is the holding eompany, in which the
Imperial Tobacco Company’s interests are represented. The company was estab-
lished by a special agreement with His Exalted Highness the Nizam’s Government
who hold one-tenth of the shares and have the right to acquire a further propor-
tion after 20 years on terms already settled. One of the clauses of the agreement

between His Exalted Highness the Nizam’s Government and the promoters of the
company is as follows :-—

“The Company undertakes to unse in the Hyderabad factory tobacco grown
in His Exalted Highness the Nizam’s Dominions provided such
tobacco is equal in quality and suitability to and does not cost more
than tobacco which is available elsewhere.”

“ The Company further undertakes to procnré the services of an expert in
leaf tobacco cultivation who will be prepared for a period of two
years to experiment within His Exalted Highness the Nizam's
Dominions in the eultivation of leaf tobacco and to demonstrate to
raiyats or to assist in improved methods of cultivating and euring
tobaceo suitable for manufacturing cigarettes, provided that His
Exalted Highness the Nizam’s Department of Agriculture gives such
expert every facility and ascistance in that bebalf.”

2. This expert who has had long experience of tobaceo cultivation in the
Leaf Development Company was appointed in Mareh 1931 and is now engaged
in making a preliminary survey of the area at present under tobacco in the State
and also in experimenting on the Government farms with small plots of various
types of tobacco with a view to testing soil and climate and of demonstrating to
our agricultural staff, and through them to the surrounding raiyata different types
"of tobacco and up-to-date methods of cultivation. Althongh the first season’s
work is only just commenced, the results are encouraging, and it is believed that
the expert has been able to advise many of the cultivators with benefit to them-
selves. After the first season, when a preliminary report has been made, it will
be considered whether attempts should be made to specialise in any particular
branch of the industry.

3. Generally speaking, it seems doubtful whether, if the tobacco expert is
to be appointed by or with funds given by the Imperial Council of Agricultural
Research, he should be a man who bas merely specialised in eigar manufacture.
The present problem, as pointed out by the Madras representative, seems to be
rather one of eultivation and curing. The import figures show that large
quantities of leaf for the manufacture of cigarettes are still being imported from
America and there seems no reason why all this tobacco should not be grown in
India, and further why India itself should not become an exporting eountry in
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recpect of cigarette tobacco, The difficulties which have oecurred in the initial
stages, to which the Madras representative refers, do not seem a ground for
abandoning the attempts to grow our own cigarette tobaccos and to export a
better class of tobacco from the eountry. Any expert appointed should, there-
fore, rather have a practical knowledge of the cultivation for commereial pur-
poses of all types of tobacco suitable for cigarette and cigar making. The survey
which recently appeared in the Indian Trade Journal of September the 24th;
which purports to have been written by the Council’s own Agricultural Expert,
seems to support this opinion and it is suggested that if the provinces cannot
appoint their own eultivation experts, it might be useful if the Counnecil itself were
to appoint such an expert who could place his experience and advice at the dis-
posal of the various provincial departments.

Vi

Lerrer FroM 8. V. Ramamorti, Esq., 1.C.S., SECRETARY T0 THE GOVERNMENT OF
Mapras, T0 TBE Skcrerary, IMpErian, CouNciL or AGRICULTURAL RESEARCEH,
New DeLHI, No. 1736-M. S., patep Forr Str. George, THE 5TH DEecEMBER
1931,

With reference to your letter No. 2209-Agri., dated 8th September 1931 (not
printed), I am to enclose a subsidiary scheme of research on tobacco for con-
sideration with the scheme submitted by the Bengal Government.

Scheme of Research on tobacco.

I have the honour to state that the Bengal scheme provides for the appoint-
ment of a Cigar Curing and Blending Expert whose services will be available
for this province also.  Though Madras with 260,000 acres leads in the tobacco-
growing provinees of the country, for want of staff and money no work of im-
portance has been done here. At Guntur and Koilpatti Agricultural Research
Stations the work on tobacco has been confined to varietal and manuria] trials.

2. Tobaceo in the Presidency is grown for four purposes, namely, for cigar
and cigarette smoking, for chewing and snuff. The area under chewing tobacco

is the largest and most widespread. Some of the problems that await solution
are >—

The influence of soil and irrigation water on the quality of leaf grown for

" different purposes mentioned above ; the methods which should be
adopted for curing different types of tobaeco; the possibility of
‘growing wrapper tobseco in Madras; the improvement of filler
tobacco and methods to be adopted ; manurial and ecultural tests;
importation of exotic tobaceo varieties ; and improvement of local
varieties which would eompete with the foreign market and so forth.

3. The business of euring is chiefly in the hands of local eurers which leaves
much room for improvement. Our knowledge in scientifically dealing with this
problem is indeed very limited, so that the curing and blending expert proposed
in the scheme will be of great assistance to us. I would suggest that he should
concern himself not only with cigar tobacco but with chewing and snuff tobaccos
which are of equal, if not of greater, importance to the ryots of the Presidency :
for, while large firms are engaged in dealing with the improvement of eigar and
cigarette tobaeco, nothing is being doune to the erude indigenous euring of the two
former.
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4. The-chisf fobaceo-growing distriets.in the Presideney -and ‘the areas -under

this .erqp are—

~ Distriet. o Aereage.
‘Guntur .. o . .. 6521
‘Vizagapatam .. . . .. 52,898
‘Coinibatore .. .- .. .. 41,264
Madura .. . .. . .. 11,938
East .Godavari . . - .. 11,852
:Kurneol .. o . . .. 9,532
West Godavari .. .. e .. 8,087
Kistna .. . .- .. Bpbse
Trichinopoly .. . . .. 4,993
Salem . . e .. 4195
‘Ballary .. . e .. .o 3,932
Anantapur .. . ... B875

. . . ' 151
It may be pointed out that not only is the area widespread, the problems in all

. .the districts. are not identical. Therefare, the proposed expert sheuld wisit different
.areas and make a detailed survey of different localities. He.should, at the :same

time, get into close touch ‘with growers.and curers. To do .this efficiently ghere
should be a local officer, & promising upper suhordinate, who should work in ~
collaboration with the expert. The eost of such an officer may be estimated thus—

1 I

118t 2nd | 3rd [} uth 1 5t

Particuars. v ;year. | year. | yesr. | year. .{ year. °{ Total
} 1 Rs. ‘Rs. Ra. | Ra ‘Rs. Rs.
1.:Pay of Establish- ‘ . i
ment— .
1 -Assistant (U. S.) ‘1,800 1,920 2,040] 2,160 2,280 ‘10,200
on Rs. 150-~10— | ! : :
200. \ i i ‘
1 Clerk on Rs. 36— 420 420 438 456, 474 2,208
35—13—50—1—

-60. : ; :
1 Peon on Rs. 12— | 144 14| 14 144 18| 732
18. i

Total ..} 2,364 7 2,484 2,622 | -2,660{ 28910 .13140

";II.'fI‘rsvelling‘ _‘Allow- | 1,200 | L,200] '1,200°} 1,200 1,200 | . 6,000
anoe. ! ) } o

II1. Contingencies— ) »
. (Postage 'and :tele-- 200 4 250 260 - 250 250§ ‘L,200°
: guany charges and : ) .
. tour charges. . . . . . | . .
" Purchase of furni- 300 .. .. AR 300
" ture (tables, ‘ :

Geand TotelTcemsTto | 4,064 | 3,934 | 4072 | 4210 436020800

This amount may be added to the cost of the scheme as sent from Bengal.
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VIIX
Jarrres..yom H. V. R. Iencan, Esq., 1.C.S., Unper Seorpeary 10 THE GOVERN-
MENT .0F BomBay, REvENUE DEPASTMENT, T0 THE -BperEmary, Auremian

CouxciL oF . AGRICULTURAL .Reseancy, No. 7915-A.|28, 'pa?ep ‘BoMaay, <rHE
1271 DeceMser 1931. .

With reference to your letter No. 2209-Agri., dated the 8th September 3931
i(not printed), d .am directed by the Government of Bombay .(Transferred: Depart-
..ments) to forward for your information copies of letters from the Chief ;Agrieul-
.itural Officer in Sind aad the Direetor of Agriculture, No. 358-1-D., dated the.G0th

October 1931, and No. 493-15318, dated the 1st Desember 1931, aml te state that
at present there is no scheme of research dealing with the tobaceo problems in this
Presidency ready for submission to the Couneil. .

Cory or LBrTER FROM THE DIRECTOR OF AGRICULTURE, No. 493-15318, DATED THE
‘1st Decemsrr 1931. '

‘With rreference -to ‘Government endorsement No. 7915-A.|28, dated ‘the 23rd
September 1931, I bhave the honour to observe that the Bengal tobaeco s¢heme is &
eigar scheme and henee has no direet interest .to .Bombay, although .J eonsider it
represents the type of research which the Imperial Council of Agricultural Re-
search should promote.

In Bombay we have a complicated tobacco problem but I do not prapose mt
present to put forward a research scheme for the consideration of the Imperial
Council of Agricultural Research because—

(a) the world economie erisis bas profoundly reacted on the demand- for
cigarette tobacco, -and the trade in Iadia “is -severély -enrtailing -its
activities,

(b) we have several other schemes on hand which T .should like disposed
of before proceeding with the case of tobacco.

«CoPY o LETTER ¥eom 7Hy CHIEF AGRICULTURAL OFFICER IN Sixp, No. 359-1-D,
*  partep THE 307E OoroBER 1931. :

T have the honour to refer.to the letter No. 2209-Agri,, dated Sth.September
1931, -and accompaniments- (returned -herewith), -fram the -Secretary, Tm i
Council of Agricultural Rescarch, forwarded to me by the Director of .Agriculture,
Bombay Presidency, under his endorsement No. 493-12822 of 1931, dated 10th
October 1931. )

‘ Tobacco, enltivation .in Sind is restricted to the production of strong,.coarse
“"tobaceo and the cultivation of fine tobaceo leaf for cigar and cigarette manu-
facture is not carried out. The erop is largely grown in Hala Talika of
Hyderabad District where it is a valuable erop to the cultivators, net return of
‘Rs. 300 to Rs. 400 per acre being obtiined. The erop is transplanted late, ‘i.c., in
' ‘Angust and requires water till the end of October. ‘Under ‘inunddtion eonditions,
‘this late water is not generally available and hence the crop ‘has not extended in
"'Sind, the area being about 7,000-acres only. . o

Under the conditions of perennial and assured irrigation supply which will

prevail after the opening of the Lloyd Barrage and Canal Systems, this difficulty
‘ot late irrigation will Jargely:disappear-and there ig 'every possihility that a eon-
siderable increase in tobacco cultivation will take place. In aBdifion, it will form
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a welcome allernative money crop to cotton and other kharif crops which, . a$
present, do not give much retyrn to the cultivators.

: The chief problems in tobaeco cultivation -in Sind are (i) the improvement of
local varieties, (i) the trial of other fypes, both foreign and indigenous, and
~ (#5) general nnprovement of cultural and manurial methods. The question of
improved methods of curing and of blendmg are of secondary importance at
present and the appomtment of an expert in these branches of tobacco manu-
facture will not be of any value to Sind in the meantime. I have the honour to
state, however, that I would welcome the assistance of the Imperial Council of
Agricultural Regsearch in the establishment of a sub-station in Hala Taluka for
work on the tobacco erop as it is not possible to undertake special research on this
crop with my present staff and equipment.

X

Lerrir ¥roM Dm. S. S. Nemru, M.A., Pr.D., I.C.8., M.L.C., DEPUTY SECRETARY
T0 THE GOVERNMENT OF THE Umm:n Pnovmczs, TO THE Swnm‘mr, IupPERIAL
CouxciL oF AGRICULTURAL REsearch, New Drrmi, No 605-A.|XIIA-256,
pATED LuckNow, THE 19t DeceEmBer 1931.

" With reference to your letter No. 2209-Agri., dated the 8th September 1931
(not printed), I am directed to say that this Government have at present no
scheme to be submitted in this connection to the Imperial Council of Agricultural

: Research. '

X

Lerrer FrOM A. C. MaoNass, Esq,, 1.C.S., SeNior SecreTARY TO THE FiNaNciAL
CoMMISSIONERS, PUNJaB, T0 THE Skcrerary, IMPeriaL CounciL or Agrl-
coLTuRaL ResearcH, New Deupi, No. 3719-D., vatep Lanorg, THE 30TH
Decexser 1931.

With reference to the correspondence ending with your telegram No. 3042-
Agri, dated 24th December 1931 (not printed), I am directed to forward here-
with a copy of a letter. No. 87|63|1028, dated the 22nd Décember 1931, from the
Director of Agriculture, Punjab, and to state that the Financial Commmswner,
Development, generally agrees with it, but the proposal has not yet been- placed
before the Punjab Counecil of Resea.rch nor has it yet been approved by the local
“Government. -

CoPY OF A LETTER YROM THE DIRECTOR OF AGRICULTURE, PUNJAB, TO THE SENIOR
SECRETARY TO0 THE FINancian Comumissignees, Prwyas, No. 87|63|1028,
DATED THE 22Np DEcEMBER 1931

‘With' reference to the ecorrespondence ending with your endorsement
No. 3664-D., dated 19th December 1931, I have the honour to say that climatie
conditions in the Punjab do not appear to favour the growth of cigarette and
cigar tobaccos. It is, therefore, felt that attention should he concentrated on the
coarse varieties for chewing, smoking and snuff and that ‘the followmg problems
should be investigated :—

"(a) Isolation; of enstmg varieties and mtrodnchon of .new  ones trom
outmde.v ,
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(b) Comparative stadics of the yild .and. quality of the important
varieties,

~(¢) Cultural methods such as topping, spiking, spacing, eto.

(d) Manurial requirements of tobaceco for yield and quality. In some

places the eost of sheep manure applied for tobacco growing is said

" to be as high as Rs. 200 per acre. The use of artificial fertilisers
requires investigation.

(¢) Study of the optimum quantity of irrigation water for tobaceco. Where
water is raised from wells the cost is very high.

More exact knowledge of the water needs of the erop is necessary.

(f) Study of different methods of curing. Sometimes -defective ecuring
makes all the difference betwecen good and bad quality, other things.
being similar.

(g) Possibilities of gromng tobacco of high quahty for elgarettes and cigar
manufacture in the Punjab.

It will be seen from the foregoing points that the main work is largely snch
as can be done by the Deputy Directors of Agriculture on their experimental
farms. At present, however, there is no officer in the Department who has any
special knowledge of the tobacco erop, and it would be desirable to send a suitable
officer to one of the tobacco-growing provinces to make a special study of the erop.
It is, therefore, considered that we might confine our request for assistance from the
Imperial Council of Agricultural Research, to the provision of the necessary
training of a suitable agrieultural graduate, in tobacco growing and curing work.
After training he would work under one of the Botanists of the Department.

Papers received with your endorsement No. 2925-D., dated 8th Oectober 1931,
are returned herewith. :

X1

TeLeGrAM FROM THE ChIep CoMMIsSIONER, NorTE-West FrONTIER PROVINCE, 10
THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL BESEARCH, No. 88-Rgv.,
DATED PESHAWAR, THE 4TH JANUARY 1932, .

Your telegram 3042-Agri of 24th (not printed). See my 14615-Rev. of 14th
November 1931. Position as regards fobacco is same ag in ease of sugar,

Cory oF LETTER FPROM LivuteNaANT-CoLoNEL M. E. Rag, I.A., REVENUB SECRETARY
70 THE CHIEF COMMISSIONER, NoRT-WEST FRONTIER PROVINCE, PESHAWAR,
70 THE SecreTARY, IMPERAL CoUNcH. oF AGrICULTURAL REssarcr, No. 14615-
Rxv., paTep THE 141H NovEMmser 1931.

I am directed to acknowledge the receipt of your letter No. 956-Agri.,, dated
the 2nd May 1931, and snbsequent reminder No. 1997-Agri., dated the 22nd August:
1931, and in reply to say that the questmn of the staff and constitution of the Agri-
cultura.l Department in this Province is at present under reconsideration. Hence
this Administration is not prepared at the moment to put forward a deflnite
scheme. At the same time various questions connected with sugar are of first im-
portance in this Province and'it is hoped that it may be possible to put forward
propoeals towards the end of the year. _
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ENCLOSURE: IV,

Eziract from the minutes of the fourth mesting of the Bengal Prém'o‘a‘d Agricul-
tural Research Gommittee held asi Calowtta ow Satwrdoy, the 7th  November
1931,

- . o o [ 3 .

(2) The scheme for the appointment of a Cigar Leaf Curing and Blending
Expert for India, which was approved at the last meeting, was submitted to the
Advisory Board at its: meeting in Jane 1931. The Director of Agrieulture read
the connected portion of the proceodings of the Advisory Board, and pointed out
that, while the Madras Provincial Agricultural Research Committee had recom-
mended’ the scheme, the Madras representative had not supported the scheme at
the' Advisory. Board.. Instead; he had declared that Madras tobacco problems are
rathen different from those of Bengal. There was also. ariticism from members
apparently unaware that the Bengal scheme was only put up after consultation
and discussion with Dr. Shaw, who is in charge of the tobacco curing experiments
at Pusa. Investigations-at Pusa into cigarette tobaceo are a different line of work
from those in Bengal and elsewhere into wrapper leaf and filler tobaoceos for cigars,
slso. the blending of the latten. In particular, the blending of filler tobacco is of
very: great- importance indeed, if the best results are to be obtained, not only in
regard: to appearanoe,. but also ta aroma.

t  Ultimately, the Advisory Board decided to postpone a decision ini the malter,,
and'to ask other' provinees to put up their owm- schemes, so- that all sould be con-
sidbred: together; with & view to evolving a co-ondinated scheme. The Directer of
Agriculiure said he had: ascertained that Assam and' Bihar would sapport. any
seeme from Bengal, on-the grounds that work dome in: Bengal would benefit them.
The Punjab and Madrag will put up their own schemes, and probably alseo the
United .Provinces. and Bombay. There will, therefore, be ample material for dis-
eussion and correlation at the next meeting of the Advisory Board. ’

It appears that as regards work on cheroot tobaccos, Bengal is probably more
advaneced than other provinces and that, if sound advice be available, it might at
an early date supply a considerable proportion of the wrapper leaf required by
Southern India, which is at present imported from abroad. Southern India eould
of “course take advantage of the:results of such work if they desire to develop
tlieit own ‘Wwrapper leaf supply. Moreover, investigation imto cigar- filler- tobaccos
would supply information as to whick- tébasdos stiould. be: groww for tlie purpose,
and this information would also be available to other provinces requiring it. The
Bengal propgsal ;h,g;'e)fo'rg has real p.ll;lndia significance, and could g;fe,ly be sup-,
ported on this ground: = . e

The. Committes strongly reeommended the scheme to the Advisory Board.

B [ [ ® Y

R ENCLOSURE V.

Cory: 0 'WOTE BY "TER. AcRicvurors. Exeerr To THE InPEriaL CovxciL or. Agrr-
E The replies ta the Couhcil’s enquiry from Local deernments may be’ sam-
mazised: as follows :— - - _ ‘ o
" Aseam.—Tobacco cultivation # refatively unimpertant and - they have ne

proposals. :
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Central Provinces.~—In tllis.province also tobacev is relatively unimpoftant
and they have no proposals.

Burma.—The present area under tobacco is about 100,000 acres but, unlike
some provinces, the possibilities of expansion are very limited. The Burma Gov-
ernment are a little doubtful of the possibility of tackling the improvement of
cigars through an expert in a Government Department and suggest inviting the
opinions of large tobacco firms in India.

The Mysore State has no scheme to propose,

The Government of Bikar and Orissa have no scheme of their own to put
forward but are in full sympathy with the scheme for Bengal and Madras. The
scheme would be of help to them and they would like the expert to be available
to assist the Bihar Department also.

Hyderabad State.—This State has 80,000 acres nnder tobacco and considerable
progress is being made in the development of improved tobacco for -cigarette
making. The recently established Company employs an expert who has already
rendered much assistance. They eonsider that a eultivating expert rather than a
cigar curing expert is required.

Madras—The Madras Government support the Bengal scheme and submit a
subsidiary scheme to enable Madras to co-operate more fully. They point out that
the area under tobacco in Madras is the largest in any provinee in India, viz.,
260,000 acres. If the proposed expert should also take up the question of snuff
and chewing tobacco, it would be an advantage. The essence of the proposed sub-
sidiary scheme is that an upper grade Agricultural Assistant should be provided
to work in collaboration with the expert. The estimated eost is approximately
Rs. 4,000 per annum.

Bombay Government—The Bombay Presidency is not interested ‘in cigar
tobaccos and therefore the proposed scheme would not have any direct application
to Bombay conditions. Nevertheless, they eonsider that this is a type of research
which the Council should promote. Bombay has a complicated tobacco problem
of its own, mainly economie and ¢onneeted with the slump in the eigarette trade,
but they do not make any proposals for research at present.

Sind—The Chief Agricultural Officer replies that Sind is mainly concerned
with coarse tobaccos at present and that meantime curing and blending are relatively
unimportant compared to varietal and cultivation problems in relation to the new
supply of perennial irrigation. He says that the assistance of the Council towards
the establishment of a sub-station for tobacco research in Sind would be welcomed
but no scheme is put forward.

The United Provinces Government have no scheme to put forward.

The Punjab Government”have pot yet referred the matter to the Provincial
Research Committee but their provisional views are that in the Punjab coarse
tobaeco for chewing, smoking and snuff is most important and the main problems
are cultural. But the possibility of growing finer tobaccos requires investigation
and there is scope for improvement in tobacco curing. The assistance of the
Imperial Couneil of Agricultural Research is requested in -securing the training
of an agricultural graduate in tobaceo growing and euring. No further details are
presented but the cost clearly would not be great as, if the proposed expert is
appointed, the graduate assistant selected counld do the necessary work on tobacco
growing and the curing of cigarette tobacco at Pusa and the remainder under
the new expert.

2. From the proceedings it appears that the ‘discussion in the Advisory Board
was somewhat diffuse and ranged over a great deal of ground: This is not siir-
prising. At any rate, there is no lack of agreement that improvement in tobateo

LIICAR : Z
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oultivation and in the returns to the grower would be of great economis benefit
to the country, for tobacco is a erop which gives a high return for the labour
expended on it, demands a good deal of labour and demands & high standard of
cultivation.

3. The earlier demi-official eorrespondence with various Directors of Agricul-
ture, the material collected by Mr. Milne for his note on tobacco eultivation and
the further replies now received, lead to the following econclusions. Tobacco is
cultivated in India for the following purposes :— :

(1) cigarette manufacture ;

(2) cigar manufacture ;

(3) export for the production of pipe tobacco ;

(4) the production of hookah tobacco ;

(5) the production of chewing tobacco for Indian eonsumption, and
(6) the produetion of snuff,

(1) In regard to cigarette tobaecos, very great progress has already been
made and the experimental work carried out at Pusa has led to the production of
improved types of cigarette tobacco suitable to Indian conditions, whilst the
problem of flue-curing has been worked out. In several provinces and States also
very reel progress has been made with the growing of superior grades of tobacco
for cigarette manufacture and marketing and in the requisite commercial organisa-
tion for euring. It may fairly be said that this section of the work is developing
satisfactorily.

(2) Cigars—The scheme before us deals essentially with cigar tobacco and
it must be recognised that the improvement of tobacco growing and curing for
the production of eigars must he dealt with on quite different lines to the production
of tobaceo for other purposes. It is impossible to divorce the growing and curing
side of the problem. There is an established cigar industry which merets hoth the
local demand and an export trade. The potential returns to the grower are large.

(3) Pipe tobaccos.—The consumption in India of pipe tohacco of the
European type is relatively small. The existence bf Imperial preference amount-
ing to s. 2|6 per 1b. on imports into Great Britain should foster the trade but
temporarily there seems to be an oversupply of Empire pipe tobaccos of medium
quality. In any case, the tobacco breeding work done at Pusa has resulted in
suitable types for this purpose becoming available, so that the fundamental material
is ready for agrieultural departments who wish to take the matter further.

L]

(4) Hookah tobacco—This probably represents the largest outlay for the
Indian tobacco erop. The agricultural problems are mainly those relating to yield
rather than quality. The possibility of improved methods of curing has been
indieated in the Punjab subsidiary scheme and is a point for eonsideration when
the main scheme goes through.

(5) and (6) Snuff and chewing tobacco—The last remark applies to the
point raised by Madras, viz., the guality of chewing tobacco and snuff. It seems
not unlikely that if the general principles of successful cnring, which have been
- worked out in other parts of the world, were adapted to Indian eonditions that im-
provement here would he forthcoming.

4. The scheme put forward by Bengal has the definite snpport of several
other of the ‘principal tobacco-growing provinces, especially of Madras and Bihar.
Tt is essentially a scheme for work on cigars but is capable of a certain smount



174

of development. It is now made very clear that the proposal is to develop work:
which hag already proved successful and .to enable India to produce for itself
the high class wrapper leaf at present imported from abroad.

5. The cost of the scheme is about Rs. 23,000 per annum and the total cost
including small non-recurring expenditure about Rs. 120,164. If the Madras
subsidiary scheme be added, the whole cost would be Rs. 1,40804 spread over
five yeara One criticism made in the Advisory Board at its last meeting bas not
yet been met, viz,, the proposal to station the Expert at Caleutta. It is for con-
gideration whether it would not be better to station him at some such place as
Rangpur, where he would be in close contact with the growing side. The ques-
tion of his being stationed at Pusa was discussed at the last meeting of the
Advisory Board but, apart from the objection made by Dr. Keen, Pusa does not
seem to be the most suitable place for the work in progress there is essentially
concerned with cigarette tobaccos, whilst the railway eommunications of Pusa are

far from good.

ENCLOSURE VI.
INFORMATION ON TOBACCO INDUSTRY IN THE PROVINCES.

DEMI-OFFICIAL LETTER TO THE DIRFCTORS OF AGRICULTURE, BENGAL, BiraAR AND
Orissa ANp Bompay, No. 1345|AgrL, patep TRE 20rm JUune 1931.

. Iam asked to write a note on tohacco with a short description of its history
and present agricultural, technieal and eeonomic position, referring also to mar-
keting. Could you help me in this by giving me informmation on the followmg
pomts :(—

1. The main varieties of tobacco grown in your provinee stating whether
they belong to Nicotiana Tabacum or Nicoti rustica and giving roughly areas
of these grown and their uses, 4.6, whether they are made into cigarettes, cigars
(a) fillers, (b) wrappers, snuff, ete.

2. Kindly name the chief tracts in which tobacco is grown in your provinee.
Is it correct to say that these are for Bengal|Bibar and Orissa|Bombayjthe
Rangpur tracts of Bengal|Bihar districts of Bihar|Gujrat tracts in Bombay.

3. What are the dates of (a) sowing tobaceo seed, (b) transplanting seeding,
and (c) harvesting the erop.

4, Give a brief outline of the methods of euring leaf.

5. Outturn per acre ol cured leaves.

6. An indicatiorn of the importance of the business of making cigarettes,
cigars, snuff, etc., by filling up a statement showing—

Kind of products Quantity of manu- Approximate
Situation of each turned out— factured produce number of
factory. cigarettes, cigars, turned out per

workers
anuff, eto. annum. employed.
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and any other informatiom of interest regarding these faetories. Ako general
remarks regarding the approximate amuunt of eigarettes, cigars, snufl, ete., made
as cottage industriea.

7. 1 have got export and import figures of tobacco from * Seahorne Trade
Accounts” but wonld be glad of any otber information which you may think of
interest which is not given imn that publication.

8. A brief note on any points of interest regarding marketing.

9. General remarks on whethier the eultivator regards tobacco as a very pay-
ing crop.

‘10. A brief note en what yon have done for tle improvement of the tobacco

trade in the province mentioning any successes you bave had in introducing of
breeding new varieties of tohaeco, improving methods of cultivation, curing leat,

éte. Also kindly note on the prospects of developing the tobacco trade there.
11. One or two photos to illustrate the article would be very acceptable.
1 would be furhter indebted if you could treat this matter as very urgent
as ] see that I am expected to hgve {his article ready in early July. In the hurry
of work with the Governing Body, the Oilseeds Committee and the Advisory Board

it has apparently heem overicoked. With many spologies for troubling you. All
good wishes.

Demr-oryicial. CiRctLAR LeTTER ¥rod Mr, D. Mmng, C.LE., Acring Aemiovl-
TuraL  Experr, IMPEriaL  CoUNcIL oF AGRICULTURAL RESEARCH, TO THE
PieecTors oF INDUSTRIES, BoamBAY, BENGAL, Mapras, BurMa aNp Bimar aAxp
Qgissa, No. 1485|Acrr, patEp THE 3rp Jury 1931

I am asked to write a note on tobacco with a short description of its history
and present agricultural, technical and eeonomie peositiom referring also to mar-
keting. Could you belp me in this by giving me—

(1) An indieation of the mpportance of the business of making cigarettes,
cigars, snuff, etc., in your province by filling up the following statement :—

(a) name and situation of each factory,
(b) whether the factory is power-driven or not,
(¢) kind of products turned out, i.e., cigarettes, cigars, snuff, ete.

{d) quantity of manufactured produce turned out per annum ; also ap-
proximate weight,

(e) approximate number of workers employcd,
(f) any other information of interest regarding these factories.
2) General remarks regarding the approximate amount of cigarettes, cigars,
snuff, etc., made as cottage industry.
(3) Any information as to whether there has been an increase in the amount
of cigarettes, cigars, snuff, ete., made in your province in the past 10 years.
(4) Any informationt of interest regardinz whether the tobaceo leaf used is
desi or foreign or a mixture. ‘
(5) Any points-of interest regarding marketing of the produce.
I am asked to send in this note very urgently and would therefore_be very
grateful if you could send me any information available as early as possible.

With many apologies for troubling you,
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Daxi-o¥riciaL LETTER FROM M G. 8. Hexperson, DiBECTOR 0F AGRICULTURE,
Biuar anp Omisss, 10 Mr, D. Miuuxg, C.LE., Aauictiroral Expeer, IMPERIAL
CouNciy or AericULTURAL Rescauce, Sixua, No. 6681, parcp Parma, THE
26rr June 1931.

Reference your letter dated the 20th June regarding Tobaceo. 1 may state
generally that this province is dependent on Pusa for the work of Botanical im-
provement on Tobacco.. Dr. Shaw has recently taken up research work on
Cigarette Tobacco and the information supplied by Pusa will refer to this Pro-
vince. There are two main blocks of Tobacco cultivation in this Province. The one of
outstanding importanee is in Muzaffarpur and Darbhanga districts, where there is a
compaect block of 70,000 acres. The second large area is in Purnea district, where
there is about 46,000 acres. This is elosely eonmected with the tobacco area in
North-West Bengal, the centre of which cultivation is at Rangpur in Bengal
The information given to you by the Bengal Department regarding area wilk apply
actually in all respects to this Purnea tract. It is simply an outlying part of
Rangpur area and the produce is brought up by Bengalis.

In the Tirbut Division the variety is Nicotiana Tabacum. It is very largely
bought up by merchants from Calcutta and sometimes by merchants tfroma Bombay
gide. It is used for Hooka, Beeri and the poorer quality for snuff.

The dates of sowing tobacco seed vary to a certain extent with the monsoon.
September is said to be the general month for sowing seed. Transplanting is
done in Oectober and November depending considerably on the momsoon condi-
tions. The harvesting takes place about March-April.

The Jeaves are tied in hands. They are fermented in heaps on the ground
for varying periods according to purposes required and they are then well
dried. The outturn per acre of cured leaves may run up to 15 maunds per acre.

The Imperial Tobacco Company have got large factories at Dalsingsarai
in Tirhus and at Monghyr, south of the river. They use large quantities of
imported tobacco to produce a wide range of different quality cigarettes. Yom
might apply to them direct for detailed information.

The Muzaffarpur-Darbhanga (Tirhut) area is largely in the hands of the
cultivating easte known as Kacries. They specinlise in tobacce cultivation and
their technigne is espeeially good. I have not seen tobacco cultivation in any
part of India so well cultivated as is done by these Kaeries, The plants are
gone over individually a!l axillary shoots and adventitious leaves are carefully
nipped off. The Kaeries grow tobacco wilhout irrigation and the land is very
carefully cultivated and a very good tilth is prepared. All cultivation is done
by hand. Very heavy manuring is resorted to and “seeth?”, i.e., refuse from
indigo vats is very highly valued. A humdred load of seeth per acre on suit-
- able high tobacco land will canse that land to be valued at a sum round about
Rs. 100 per acre as rent for a single season for tobaceo.

Tobacco is considered as a specialised crop and generally is confined to
Kaori eultivators and so its extension is unlikely to any large extent as the
capital invelved in the eultivation is too large for the ordinary cultivator.

Tha work of this Departmeut in addition to introducing the results of re-
search at Pusa eonsist up to date in manurial and cultural experiments. It ia
boped to:be able to preduee tobacco economically by using bullock labour in
eultivation instead of doing only by hand. .

I vegret I have no photographs, but-‘theve is & large eollection available a8
Pusa.
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Norts .on- ToBACCO BY: Mi, Kasnr Ram, AssisTaxt I¥ CHARGE OF THE EXPERI-
.+ MENT AT . aHE -BoraNrcar Secrion, Pusa, aEcmvep wiras Da. Kren's
« " DEMI-OFFICIAL LETTER No. 4882, paren: TrE 30TH JUune 1931

1t seems to be a fact that tobacco was introduced into India by the Por-
tuguese, in the days of their adventarous caveer, as a worthy present to tie
Grand Mogul Court of India in the year 1606 A. D. Ever since its introduction
it has been gaining popularity till the present day. India is the second largest
fobaceo growing country in the world. The relative importance of the provinces
in the production of the crop is given in the table below :—

Area ﬁndu_‘-crop in acyes for 1929-30.

;o

- Madras R o .. 257,000
Bombay (.ineluding' Si‘nd)‘ N e .. 161,000
. Bengal .. o es000
. Anited Provinecs .. . .. 101,000
"i"::l’x'x‘njabvtr SR .. e syw
Burma .. . ’e . 117,000
ibar and Orissa .. .. . . 142,000
Central Provinces .. e .. 114000
Assam . .o 10,000
. 'iNort;h;Wesi F;roi;tier Province, . . . 10,000
CoDeb. .. . .. L. .. 1,000
2 “Mysore .. . T e . o 22,000
Baf@da N e . .. 45000
Hj'derabad .. ' . . . 81,000

There are two principal species of tobaeco enltivated in India, viz., Nicotiana
tabacum, L. and. Nicotiuna rustica, L. The former is the common pink-flowered
tobaceco of India, heing grown all over the country. It ig apparently the chief
speciés culfivated in the Peninsula and forms the,most important source of the
tobacco "of  commerce. The Iatter, viz, the yellow-flowered tobacco’ is widely
ciltivated in Eastern Bengal, Assam, the United Provinces, the Punjab and also
in Kashmir. This species is hardier, requires a shorter time to come to- maturity.
Theretore” it ‘suits ‘very well 'in the damper soils of inundated sreas of Bengal
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and also in the Punjab and the United Provinees where the erop'is generally
grown 8s a late cold weather or early spring erop. It is also said to-give a
higher yield than N. tobacim as the leaves spc stalked and that these ‘are mot
separated from the etems. In the agricultural statistics the two. species are: not
classitied separately. ’

From the fignres of Tuble 1 it is clear that Lobaceo is one of the most, valu-
able erops grown in lndia, the estimated acreage being about one million acres
and tbe annual value of the erop being placed at shout ten to . fifteen crores of
rupees.

In spite of the large production of tobacco: in India, this country does
not take a proportionate share of Lhe international export trade.in tobaeco. The
leat produced in Indie is generally of a coarse heavy type with a dark colour
and strong flavour ; as such, it suits the local market and the bulk of the crop
is consumed in the country.

Previous attempts to improve the quality of Iundian leaf tobacco for export
purposes have not met with much success. In 1874 experiments were ecarried
out at Pusa on & commercial scale with inany foreign varieties of tobacco. In
1887 curing experiments were iried at Nadiad, and in 1891 work was done in
Madras where a professional tobacco curer was engaged by the Madras Gov-
ernment, Another attempt was made in Bxhar at Dalsmgsaral None of these
early efforts were successful. ) )

In recent years the principal feature of the leaf tobacco trade bas been
the large and still inereasing demand for the cigarette type of tobaceo.” 'I'he
most important qualities in a good cigavette tobacco are a light yellow - eolour,
a mild Hlavour, good burning qualities and a certain elasticity in the eut tobacco.
Colour is perhaps the most important factor, since flavour is, generally, closely
related to it. A light yellow or * bright” tobacco may possess a flavour which
makes it suitable for use as a cigarette tobacco but a dark leaf is practically always
a strong and coarse flavoured smoke, suitable for pipe and biris but useless for
cigarettes. Burning qualities are next in importance and a cigarette tobaceo must
burn easily and not give a hot smcke. Elasticity.depends largely on the eapacity
of the cut tobacco to retain a certain amount of moisture ; without this property
the tobacco in a cigarette will dry to powder and fall out leaving an empty paper
eylinder.

In order to produce such a high’ grade tobacev in India by (a) Rack-cunn
(b) Flue-curing, and (¢) Hybridization has been the subject of expenments at
Pusa for the last § or 6 years. .

(a) Rack-curing.—The rack-curing in Bihar gave a lightibbrown leaf which
was by no means of the quality which is required for a good cigarette tobasco:

(b) Flue-curing.~The researches at Pusa have shown that a cigareite tobacco
of quality superior to any produced in India heretofore can be obtained by-tlue-
euring in a specially constructed barn. Samples of the leaf eured at Pusa were
sent to experts in Fngland for valuation. They gave it as their opinion that the
samples were the best they had seen 50 far of Indian growth, and that they
resembled the cvrresponding American type (For details please see Agricultural
Research Institute, Pusa, Bulletin No. 187)." But the marketing of flue-cured
tobaceo in India is subject to a limitation which perbaps does not exist in- the
case of any other agricultural prodact. After euring the tobacco must be passed
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.t‘hnf;ugh redrying machines in order that it may contain & definite percentage of
moisture. These machines are large and expensive and only few exist in India ;
the sole market for flue-cured tobnceo, therefore, is with the eommercial organisa-
tion which maintains such machines in India. 7The first result of the development
of this branch of tobacco trade would be the replacement, in part, of imports of
foreign leaf, chiefly frora the United States of America, by the Indian grown
product, Surplus production beyond the demand of the Indian market would be
svailable for export to the United Kingdom where the preferential tariff on Em-
pire tohaccos accorde a favonrable position to all leaf grown within the British
Empire. ’

_ As a result of the researches at Pusa several liundred flue-curing barns have
been erected in Bihar, United Provinces and Madras. More recently the general
‘trade depressions have set back this trade to an erormous extent.

(c) Hybridization—One of the best cigarette tobaccos grown in the United
States of America is that known as Adcock. This variety grows and cures well
in America and forms the basis. of some of the most popular brands of
“ Virginian ” cigareites in the world. This was introduced into India on a large
scale by a commercial organisation, ’ ‘

Adcock though a leaf of quality is eomparatively delicate and low yielder
than an indigenous type. Hence it appeared advantageous to search for a type
which would combine the curing qualities of Adeock with the hardiness yielding
power and quick growfh of ap indigenous type, Keeping this in view a cross
was made between Adcock and Puss Type 28. As R rseult to this about 10 pro-
missing hyhrids hreeding pure within. narrow limits like the original parents have
been prodnced. (Stndies in Tobaccos, No, 6, in press). The work of testing the
quality of the leaf of each of the newly produced hybrids js still in progress.

In addition to this tl;e studies o;‘!. th§ varioué tyf)es cultivated in the country
were garried out (Memo. Dept. Agri. Bot. Ser, Vol. II], Noa 1 and 2).

~ Moreover, in order to suit the local trade demauds sceds of the indigenous
type 28 of N. tabacum and type 18 Qf, N. rusticg have Leen extensivelv distributed.

Work on Tobacco in places other than Pusa.—The acclimatization of exotic
cigar and cigarette tnhacco and the improvement of the local races by selection are
in progress af Burirhat in Bengal, The ecigar varieties imported from Sumatra
and Manila and grown on the farm have shown that cheroot tobacco of guite high
quality can be produced in Bengal. The departmental selection Motihari whick
has scquired the reputation of heing the best Hooka fobacco in the province, is
aow being grown in tracts which have not hitherto grows tobacco on large scale.
The superiority of Motikari over the local varieties is recognised in Assam too,
and its cultivation is gaining ground. The other varieties under trial in this pro-
wince are the Rangpore, Bhengi and Pusa Type 28. The last mentioned variety
has proved a definite suecess in North Bihar, and s scheme for distribation of seed
on a larger scale is under eonsideration. Among the eigar varieties collected at
Ba-aing in Bmma, Pennsylvania promises to prove the most snitable for general
cultivation. It produces a good wrapper tobacco, when coarser grown, it bas a
Hiavour suitable for filling. 'Gandiu No, 6 has.established itself in the Upper
Gujrat districts of Bombay. The high prices realized for the 1926-27 erop has
given a' great impetns to tho cnllivation of Yirginian variety - (Adenck) in the
Guntur Distriet of Madras, and 4he ares under it is now estimated at 25,000 acres.
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Statement showing arca under Tobacco in Indian States during the years 1928-29
and 1929-30, received with Dr. Meek’s demi-official letter No. 5796, dated the

30th June 1931,

States. 1928.20. | 1920-30.

. _ Acres. Acres.
Hyderabad .. .. . . . 103,284 | (a) 80,680
Mysore .. . .. . . . 21,693 | 23,692
Berods .. . . . .. . 38,172 44,925
Gwalior .. . . .. .. . 5,300 8,464

Kashmir .. . . . 4,366 ®

Madras States - . .. e 104 102
Bombay States . . . . . 4891 (¢)- 192
United Provinoes States . . . 32| 4115,
Punjab States e . | essl s
Punjab Agenoy States . - . . 6,060 7,988
Central India States .. . . . . gs00] 9,846
Rajputana States <. . . . . 10,875 15,031
Total | 209,103 | (¢) 196,783

{a) Foreoast ﬁgure and therefore sub]ect to revision. () Not yet avaxlnble. {(c) In=

complete.

Drurorrioian. Lerrer ¥roM Me. A; McKErraw,

Direcror or-

AgGRICULTURE,

BurMa, 10 Me. D. MiLNE, AcricULTURAL ExperT, IMpERIAL CounciL:-op Achi-

CULTURAL RESEARCH,

Sara,
Juxng 1931,

No. 5483IIA -10|P2.|X1V, pateD.THE .30rH

Reference your D, O, letter of 19th June 1931, asking for mformatxon in
regard to the tobaceo erop. 1 shall try to answer your quenes short.ly.

(1) Regarding varieties the Agmcultural Department in past yem dis-
tributed large quantities of Virginian ahd Havana seed but. it is
impossible to state the areas under each kind. Most of the tobacco
now grown in Burma is derived from this distributed seed. There
is one factory for making eigarettes in Rangoon. Burmese gheroots
aro mado in many.places as .a eottage industry; There ig po trade

LIIOAR

,2#1
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for fillers 5o far as I know. Tobacco as snuff is not used by the
Burmese people. The statement regarding varieties is correct.

(2) The x'nain_ tobacco growing tract is along the river Irrawaddy on land
vvyhxch is submerged during the rains. There is no inland cultiva-
tion such as one sees in Bihar.

(3) Tobs,cco. seed js sown in September and October and transplanting is
done in December and January. Harvesting of the crop is in April
and May.

(4) There arc three systems of curing producing three types of tobacco
as follows :— :

(@) Da-li-hse—chopped or shredded tobacco used mainly for pipe-
smoking,

(b) Kat-hse—which is used with chopped tobacco for the making of
Burmese cheroots. )

(¢) E-hse—which is used for making the exported Burmese cheroot.

In mnking Da-li-hse, the tobaceo is shredded with g knife as it is brought 1n
from the field and dried in the sun for two or three daya in heaps, which are
moistened from time to time and then packed tightly in wicker basketa.

In making Kat-hse latticed squares of eplit bamboo are laid on the ground in
the sun and-tobaceo leaves are spread on them, A second bamboo square is then
put on the top of the leaves. ‘T'he tobacco is left like this for three or four days

-until the mid-rib is dried when the leaves are collected and placed one on top of
the other.,

In making E-hse the leaves are threaded through the bottom of their mid-ribs
on to & thin strip of bamhoo on which they are hung up in a shed. This is shade
euring and gives the best type of tobacco. -

(5) Outturn per acre of cured leaves varies from 400 to 1,000 lbs. per acre.

(6) I regret that I eannot give the exact information under this head. There
is one cigarette factory in Rangoon and there are large numbers of *cheroot fac-
tories” so called all over the country. In the latter no machinery is used, hand
rolling only being resorled to, ’

(7) The total area under tobacco in Burma is about 100,000 gcres the export
being largely to the Straits and China. The export is about Rupees 20 lakhs in
value but the import of raw tobacco is more than double this amount. The im-
ports are mainly from Bengal and Madras.

* (8) There is nothing particular about the method of marketing. The large
buyers in Rangoon send up brokers who wonld do the buying on the spot from
the actual cultivators or from local brokers as in the case of other erops.

(9) Tobacco is not regarded in Burma as a very paying crop especially
at present prices. These bave fallen by half during the last year.

(10) As explained above most of tobaceo now grown in Burma is derived
from exotic varieties introduced by the Agricultural Department. - There is a small
farm of ten acres run as an annex to the Central Farm at Allanmyo whichi deals
with tobacco problems. We are testing varieties of tobacco and working out
methods of euring with a view to the improvement of the cheroot and to getting

a type of tobacco suitable for eigarette making.



182
(11) I regret that I bave no photographs in the office bat I shall ask Udeil
if be has had any. His address is—F. D. Odell, Deputy Director of Agricuiture,

West Central Circle, Magwe, Burma and it would probably save time if you alse
write to bim direct.

NorE recEIVED yROM TuE ASS1STANT DmRECTOR OF AGRICULTURE, BENGAL, RAMNa,
Daccs, wite HIS DEMI-OFFICIAL LETTER No. 10946, parep Tee 7rH JoLe
1931. '

1. The main varieties of Tobacco grown in the Province are :—
N. Tabacum “ Bhengi” and “Naokhol” and * Hingli”.
-N. Rustica “Belait” or “ Motihari ™, )

The finer qualities of Bhengi are shipped to Burma. Some of this is used
for the ordinary Burma cheroot but most of it is used for the Burmese “torch”.

Poorer qualities of Bhengi are purchased by cigarette manufacturers.

Naokhol has a market in the Maldives. :

Hingli grown in Central Bengal and is chiefly consumed as snoff.

Motihani is mainly used for hookah tobaceo and a certain quantity is used for
snuff.
The types introduced hy this Department are—Sumatra wrapper tobacco and
Burmese Havana, Manilla and Pensylvania filler tobaccos.

The area under these in the present year will be—500 acres.

Of the 200,000 acres under tobacco in Bengal 150,000 are under N. tabacum.
The cultivation of N. rnstica has been largely extended throughout the Presidency
by Departmental propaganda persuading cultivators to grow sufficient for their
own use. :

2. The main tract is in the Districts of Jalpaiguri and Rangpur and the
Cooch Behar State.

The Hingli tract which is of lesser importance lies in the Murshidabad, Nadia
and Jessore districts in Central Bengal.

3. (a) Augnst—September.
(b) October—Deceember.
(¢) March—April.

4. Whole plants are cut not individual leaves—when the dew has dried off
In the morning. These ere left to dry in the sun for ome to two hours and
then carried to the drying shed which may or may not be a special erection. - As
a rule caftle shed and outhouses serve as a drying shed. The plants are slung
on bamboos, head downwards, a foot or so apart. The process takes about three
weeks. The leaves are then stripped from the main stalk and placed flat in heaps
stem inwards to ferment. The heaps are closely watched to prevent over heating
being tarned periodienlly. Fermentation takes about two months. The heaps are
then opened out and the leaf made into “ bands ” each * band ” eontaining 20 to 30
leaves of the same size, as far as possible.

The tobacco is either sold in this state or kept in heaps to mature.

5. 9-12 maunds of cured leaf. v
6. It is not possible to give dcfinite figures without investigation.
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' ‘A pomber of Pactories were in existence, some years agm, but were erowded
out by the powertul combine. .

"Kecently, with the Swadeshi movement, several companies have been pro-
moted but it is very difficult to obtain information as to their activities.

7. From tobacco journals it appears that the exports of tobacce from lndia
are much less during the current year. This may be due to the gencral trade
depression but it is alco due to the fact that consumption of cigarettes has fallen
in India. A considerable quantity of Indian tobacco returned manufactured into
cigarettes. Another reason may be, that Colonial growers objected to Indian
tobacco being blended with- their prodect and marketed as “ Empire ® tobaeco,
thereby lowering the quality.

8. Burma is the main consumer of Bengal tobacco. Burmese or Magh mer-
chants purchase in the Rangpur tract thmugh “ dalala ”, seldom direct. The
"Dalu!s ® provide’ the gedown accommodation and purchase on commission. They
are also responsible for the sorting and grading and providing the laboar. Many
of the “Dalals ” themselves eultivate tobacen. -Unlike jute, the marketing of to-
bacco is comparatively free from middlemen.

9. Tobacco is undoubtedly a paying crop in the Rangpur tract. At present
prices it is not remuncrative but with Burmeseé paying Rs. 15 to Rs. 20 per maund
it dertainly is.

... The ﬁnn which is purchasing the cigar tobaccos introduced by Department
pay— . .

A grade Rs. 40 per maund.

- B: grade: Rs, 25 per maund. ’

C grade Rs. 15 per maund.

D grade Rs. 8 per maund.
as against the present tate for commtry tobaceo of Ra. 10.

The average rate they paid last year .was Rs. 22 per maund, but this year's
Yafes'are probably higher ss cultivators have begun to realise that care in handling
pays.

One of the difficulties as regards quality jute is the low premium offered by
the trade for quality, 8 onnas or less between marks, and this department im-
pressed upon the company purchasing tobacco the necessity of paying adequately
for quahw

10 Th‘is’Deparﬁnent opened a farm in the Rangpur Tobacco Tract in 1907.
- The lines bf research were—
(a) Improvement of loca! tobaccos by selection.
by Investigation into the pessihilities of introducing—

(i) Exotic cigar tohaceo
(i) Virginia tobaeco
(#45) Turkish tobacco

(¢) ‘Manurial and enltivation— -

(a) Selected races of Bhengi, Motihari and Naokhol are now _grown
- thronghout the' fobaeco’ tract
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(b) {3} Sumatra” wrapper:leaf bas proved very sueoessful, the” yuahty
~bemg very high ‘indeed. Filler tobaccos ‘were -more difficult as
owing to the light soil there was a‘lack of -body and aroma
although the burning qualities: were good. 'Burmese Havana,
Pensylvanin and Manilla are now being grown on ‘heavier soil and

have proved snccessful.

(ii) The production of Virginia tobacco—White Burley being the most
" suecesstul—was continued up to 1915, excellent. quality being pro-
duced by flne-curing. The prices received: for thé leaf, there
being no export at the time, were not commensurate with the cost
.and the work wag closed down until 1920. .Since then excellent,
samples have been obtaired but the questmn of the egonomic value'

of producing Hue-cured Virginia tobacco in Bengal has still to be
decided. o

(m) Turkhh tobaccos d\d not mnmtam theu' ﬂavour in Bengal.

* (¢)Green manlmng has been mtmdnced on an extensive scale througb the_
Depnrtment '

The use of ferfilisers is extending.
: —_—
LeTTER TROM P. B. ApvaxTt;-Esq., Dmecror or InpusTries, Boitsay, 1o Tag Sev-
RETARY, TMPERIAL COUNCIL OF AGRICULTURAL Researce, Smm, 5. W,
No. L. B. 1504238, pared THE S1H J uu- 1931. "

With referencé to your Cireufar D. O: No. 1485|Agri.; dated the 3rd July '
1931 and the infornation asked for therein I have to reply ad seriatsm as fol-
lows :—

(1) {a) S. Marx &: Co., Santa Cruz, Bombay Island.

Khedwal Tobawco Co., Andhen, Bombay Ishnd
Macropolo & Co., Pombay.

Asian Tobaceco Co., Andheri, Bombay- Island.

Crown Tobacco, Co., Bandra, Bombay Island. -

Firehand' TobaecoACo' Andheri, Bombay Island. .

Upper Sind Cngarette Mfg. Co., Sukkur, Smd

(b) Factoriss work only part of their machinery withi power, the
cigarettes being mostly manufactured by hand.

(e) Cigarettes.—There are:small factories makmg snuff but! no tehab]e
information is avallable

{d) 11,30,000 cigarettes w¢1ghmg approxlmhtely 27,000 bs.

(e) 370 WOrkmen

(f) Out of t}_l_c seven cignrette fa.ctorics only two factories hnvc automatie

cigarette making and printing machines. The rest of the factories.

-have only tobaceo cutting machines. All the other work is done
by hand.

(2) Figures not available,

P

€3) There were only three cigarette factories until 1928. - Sinee then: fhese
have been-increased.to seven on account of the pnsent bwades!n
movement, . .
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- (4) Out of the seven factories, two cigarette factories import a emall
quantity of Turkish and Virginia (Carolina) tobacco for the wanu-
facture of special class of cigarettes as well as for blending purposes.
The rest of the cigarette factories utilise mostly the Guntur quality
of Indian (Virginia) tobacco using also small quantities of Gujarat
and Nipam tobacco for cheap quality blending.

(6) Cigarettes 'are sold to local dealers either wholesale or retailed to petty
dealers. Cigarettes are consumed in the Presidency and also sent to
different parts of India.

Statement showing information regarding Bidi, snuff establishments in the Bombay

Presidency.
Approximate
No. of Bidi and snuff Average number| quantity of bidi or Tobaoco used

establishment as ocottage of persons snuff turned out whether indigenous

industry. employed daily. per annum in or foreign.

maunds,

Bidis .. .. 389 13,377 213,247 Indigenous,
Spuff .. .. 9 56 4,073 Ditto.

The output of Bidis and snuff on the whole show an increase in consumption.

Statement showing Bidi and Snuff establishments in the Bombay Presidency.

No. of Bidi | Average No. of Approximate | Whether tobacco
and Snuff persons em- quantity of Bidi -used is
Establish- ployed daily. and Spuff indigenous ¢ Remarks.
ments. Cottage turned or foreign,
industry. out per annum
‘ in maunds,

609 (Bidi) .. 13,359 41,484 Indigenous .. | The output of
Bidi and Snuff
show an increase
of consumption.

7 (Souff) .. 250 4,781 Do. .

Nore RecEIVED rroM Rao Bamsprr D. Awawoa Rao, B. So, Orrioamine
DireCTOR OF AGRICULTURE, MADrAS, wrte His pEmi-orriciaL rETTER No. D~
1034—31, patep TaE 8TH JULy 1931.

In the Madras Presidency, according to the Season and Crop Report
for 1929-30, out of the area of crops cultivated (39,259,253 acres) tobacco
occupied 256,703 acres, i.e., about 6.5 per cent. )
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.2 The area of tobacco in various districts comprising the Presidency
in 1929-30 is indicated below >—

Acres.
Guntar . . .. .. .- 100,606
Vizagapatam . . .. .. 52,429
Coimbatore . .. .. .. 33,402
East Godavari . .e . .. 1Z212
Madura . .- .. . 10,669
West-Godavari . . . e 6,545
Kistna .. .e .e .e . 5,881
Kurnool .. .. .. .e .e 4,082
Trichinopoly . . - .. 3,439
Ganjam .. .. . . .- 2,632
Nellore .. . . . . 2,583
Anantapur .- . . .- 2162
South Arcot .- .. . . 1,726
Tanjore .. . . .- .- 1,612
Tinnevelly .. .- .- .. .. 1,280
Cuddapah .. . . . . 949
Chittoor .. . . .. . 497
Malabar .. . .. .- 47
" Chingleput .. . . .- .e 32
The Nilgirfs . . . . 25

256,703

Normal yield in the ease of dry erop varies from 800 to 1,000 1b. dry leaf per acre
and up to 1,500 with irrigated erop. The main variety grown in the Presidency is
Nicotinna tabacum. Adoock and white burley varieties for Cigarette manufacture
are grown to some cxtent only in the (luntar district.

3. The importance of the erop in each distriet- of the Presidency is detailed
below :—

The most important tobaeco growing centre in the Presidency is Guntur dis-
trict. Here the erop is grown dry and the ledf iz in eonsequence lighter and it



187

can be used for the manufacture of cigarettes and is mostly exported to fureign
countries for that purpose. The industry is largely controlled by the American
leat company. In a few places cigar tobacco is grown and it fetches a premium.
Tobaceo is. sultivated on’'a commerecial seale in the lankas (deltaio islands) of the
Kistna and in the black soil areas. There is consxdetable export trade to Burma,
Dmdlgul and foreign eountries.

The firms interested in the purchase of leaf for cigar and cigarette manufac-
ture make their own arrangements with the ryots for the growing of the variety
of tobadeo!they .require. They do not like the Depnrtment to..issue seeds for
obvioug reasons. They scem to fear that ryots would grow in the localities fyom
which best results may not'be obtained.

sza.gapatam ‘district is the second largest produoer of tobacco in the Pre-
sidency. A large -portion is- consumed -locally and in addition a -eonsiderable
amount. of, cheroot leaf comes into the District from Godavari and Kisina districts
and Hyderabad State.

Iy the Godavari district, producuon exceeds loeal reqluremenx (anjam
distriet imports leaf from Nellore and Guntur districts and Hyderabad State.
‘In the case of Godavari district the trade is mainly an export one to Bengal
and Burma, Tobacco grown in the lankgs in the Godavari river has the reputation
of being the best.

In the South Arcot distﬁét tobacco "pmdnced 'ﬁt Sivapuri is famous for its
aroma and is in great demand for chewing purposes from all over the Presidency.

There are somue cigar factories at Trichinopoly. ' The raw material is obtained
from Dindigul and from parts of Salem district. The latter is dark in colour
and is used for clicroot making. The former is a little brighter in eolour and is
.very largely used as fillers for high class cigars. Kor wrappers Java leaves are
used. .

In the Madura district cigar tobaceo js grown in Dindigul taluk, Burning
qualities are fairly good. The leaves are used as fillers and binders as for wrap-
pers the manufacturers obtain leaves from Java and Sumatra.

Except for the tobaceo grown in the lankas in the Godavari and Kistna rivers
which is used in making Burma type cheroot, the tobacco grown on the black soils
in the néighbourhood of Guntur which is used in the manufacture of eigarettes and
the tobpeco grown in the Dindigul taluk of Madura district which is used for
making. Trichinopoly type cliernots, the bulk of the tobacco grown in the Fre-
sidency is fit only for the manufacture of local cheroots, enuff, bidis and for
chewing.

4./ The fallowing extracts taken from the reports on survey of cottage indus-,
tries will be of some interest :—

(1) Kistna and West Godavari districts.—~Tobacco grown in the lankas
of these districts is considered to be of superior quslity. If is now
exporLed in large quantities to other places. The posgibilities ol
opening & cheroot -factory here may be considered.

(ii) Guntur district.—DBidi manufacture is carried on exclusively by
Mubammadans in Guntur, Tenali, Vetapalam, and . Ammanabrolu.
Tumuki leaves, used for rolling bidis are obtained from the Nizam's

. Dominions, Kalahasti, Venkatagiri, ete., at Rs. 15 or so per 1,000
bundles. Tobaceo required for bidis comes from Mysore to
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Madras. Three varieties of tobaeco at prices ranging from Ks. 4
to Rs. 13 & maund according to quality are mixed together to form
the bidi dust.

This industry is carried on throughout the year and provides an excellent
subsidiary occupation all the year round. It involves no outlay, nor does it
demand any skill. There is a vast forest area in the district and if tumuki leaves
could be grown locally in those forests the trouble and the expense of getting the
leaves from distant places could be saved fo the workers and pave the way for the
development of the industry.

(iii) Kurnool district.—Bidi manufacture is carried on in Owk and other
places adjoining forests. Tumuki leaves which abound in forests
are sold in headloads by the wood-cutters. Tobacco is either locally
grown or obtained from Guntur.

(iv) North Arcot district.—A majority of the Muliammadan coolie popula-
tion find work in the manufacture of bidis more especially the
women who observe purdah. The chief places of this industry in
the district are Vellore, Ambur, Vaniyambadi, ete.,, besides many
other important villages The leaves are obtained from Cuddapah
and Nagpur and oceasionally from Punganur Zamindar forest but
the quality of the leaves is very poor. All the quantity manufae-
tured in the town of Vellore, Vaniyambadi, Ambur and other places
are exported to places like Bowringpet, Pondicherry, Madras, Bez-
wada’'and other big cities and towns.

(v) Madura, Ramnad, Trichinopoly and Tinnevelly districts—Madura dis-
trict.—Of the industries which are connected with the manufacture
of agricultural products of the Madura district the most important
is the making of the well known Dindigul cheroots.

The tobacco required for the manufacture of cigars is obtained from the
neighbourhood of Dindigul town and especially from Vedasandur and Vadamadura
firkas, It is eaid that peculiar saltish water of Dindignl and other parts of the
Madura distriet is specially suited for the growth of tobacco used for cigar manu-
facture. In addition to Messrs. Spencer’s cigar factory which employs the largest
number of hands there are many other small factories as well as individual work-
men engaged in the manufacture of cheroots. Since the introduction of cheap
‘bidis and cigarettes the industry has received a set back. There are three varie-
ties of tobaeco of which one kind is chewed, the second is made into snuff and the
third is used for smoking. The chief characteristic qualitics of the smoking tobacco
is its ready ignition and retention of fire. This sort of tobaceo is available in places
where the soil and water contain nitrous salts, i.e., nitrates of potassium and
sodium. Tobacco intended to be converted into cheroots is dipped for a might in
pots of fermented jaggery water to which some salts are added and is faken out
the next morning and dried in shade, so that it might be soft enough for working.
1t is generally wrapped up in gunnies and kept under press for a short time.
When taken out for making cigarettes the ribs are removed from the stalks
and the leaves eut into picees and again dried in Shade and rolled up into balls
from which piece after piece is used for wrapping the eigar. Country tobaceo is
wsed for filling and wrappers of locally grown tobacco used for ordinary cheap
cheroot and those imported from Java and Sumatra snd other places for -wrap-
ping costlier and finer chernots. After wrapping, chercols are put in moulds for
shaping and pressed and cut to the required length and measurement and thus made
fit for use. Cigars wrapped up ir foreign leaves give a better appearance and
flavour compared with those wrapped up in locally grown tobacco. Further, the

LI1ICAR ‘ ‘ 2B
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leaves imported are much lighter in weight than the Indian tobaceo and the duty
which goes by weight is comparatively less on those wrapped up in foreign leaf.

Trichinopoly has heen famous for its cherovts and the fact that it was once
a Cantonment, had much to do with the development of- this Industry.

The next important centre where this industry is carried on, on a large scale
is Woraiyur, and tbe cigars manufactured bLere captured the foreign markets at
one time. . i

The causes for the decline of this industry mre (1) the heavy export duty
on cheroots and (2) substitution of cheaper bidis and cigarettes. The former
has adversely affected the foreign trade while the latter has stified the trade within
India. So long as the duty is not made ad valorem there seems to be no Lope for
the indigenous tobacco comupeting with the foreign which is many times much lighter
than Indian tobacco. Secondly with the flooding of the country with the indigenous
bidis and handy cigarettes which have become the fashion of the day the demand
for' the ugly looking cheroots has decreased considerably and the industry is
consequently declining and the workmen are not huving as much work as they used
to have formerly. An attempt was said to bave been made at Trichinopoly to
grow tobaceo of the Sumatra varicty bnt the leaf came to be possessed of the same
thickness and weight as the indigenous leaf. An investigation by the Agricultural
Department as to the possibility of producing the same kind of fobacco on the
Indian soil as that obtained from Sumatra and Java may be worth its while.
 Bidi Manufacture—The industry of bidi manufacture is carried on praé-
tically almost in all places in this group where there is a large Muhammadan
population. This industry to a certain extent bas given a set-back to the cheroot
industry, This industry is earried  on eomparatively on a large scale in the Tin-
nevelly district. It is also carried on in Palamcottah and Tinnevelly Town.
So ‘far as the workers are concerned this industry provides an
excellent subsidiary ocenpation for all the year roond and involves no outlay nor
does it demand any skill. - At present the indvetry suffers for want of sufficient
supply of bidi leaves which are imported from distant places and if this could
be grown in forests adjoining this group of districts and a sufficient supply made
.available the industry will have a better fature and give steady employment to those
»who observe purdah. .

(vi) Malabar, South Kanara and Nilgiri districts—Manufacture of bidis
is one of the important eottage industries practised in Malabar. Though tobacco
and leaves which are required for wrappers are not available within the district
the industry is still flonrishing on account of the large export trade it has with
Ceylon and other places and the cheap labonr procurable during the rainy season
when preference is shown to indoor work. The chiel centres of manufacture are
.Calicut, Tirar, Palgbat, Tellicherry, Ponnani, Manjeri, and Badagara though some
more towns of less importance have also fostered this industry.

Leat and tobaceo for manufacture sre obtained from outside the district.
Palghat and Calicat are the chief places where merchants stock them and sell to the
retail traders. Bidi leaves are got from Cuddapah, Kurnool, Hyderabad and
Wagpur. Tobacco in finely broken pieces required for making bidis is mostly
obtained from Neppan in the Belgaum district of the Bombay Presidency and from
Surat, Sangli; Gujarat and Mysore. Loeal tobacco is not used as it is =aid to be
not suitable for the purpose.

5. Tn his report for 1929-30 the Director of Industries says :—

“ There serms to have been a slight inerease in the output of cigars during
the year as compared with the previons year the demand for the
high priced hrands of mild quality especially registering en im-
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provement. There scems no doubt that the demand for such mild
smoking cigars is on the increase as compared with strong flavoured
Indian blended eigars irrespective cf the growth of the ecigarette habit.
New brands have been introduced to compete with the Dutch and
Manilla cigars imported into this country with which they compare
more favourably in quality and price.”

6. 1t is not possible to furmish you with a list of factories (working on either
small or large scale) engaged in the manufacture of cigars, cigarettes, eberoots,
snuff and bidi.

7. With regard to marketing of crop, no detail survey has been made and
in the absence of such information it cannot be exactly stated what the ehannels are
through which the produce passes from the primary producer before it reaches tbe
ultimate consumer. It may be generally stated that the erop is disposed of by
the ryot in one of the following ways by selling (i) to loecal merchants, (ii) at the
vearest shandy and (iii) to a whole-sale merchant in the nearest town.

8. The varietal and manurial cxperiments on exotic tobaccos eonducted by
the Department are still under trial. No systematie attempt so far has been made
to improve by selection the indigenons varieties.

9. Statement showing the sowing and harvesting period for tobaceo in the
several districts of the Madras Presidency.

District. Sowings or transplant- Harvest.
Ganjam. . v «+|] Sown in Aogust. and
Vizagapatam .. e e transplanted in Sep- Jan.—Feb,
East Godavari .. . . tember—October. )
West Godavari .. . U
Kistna .. . . October. Jan.—Feb,
Guntur .. e . .. Oct.—Dec. Feb.—Mar.
Kurnoadl .. . . .. July. Jan.—Feb.
Bellary .. . . - July—Aug. Dec.—Jan.
Anantapur ... e e July—Oect. Oct.—Feb.
Cuddapah . . .. Jan.—Feb. Mar—Apr.
Nellore .. e 0 s . Nov.—Jan. Mar.—May.
South Arcot .. .. . Nov.—Feb. —May.

Jun.—July. Apr.October.
Chittoor .. .. .. Dec.—Jan. Apr.—May.’
North Arcot .. o .. Dec.—Jan. Apr.—May.
Salem .. . . . Aug.—Sep. Jan.—Keb.
Coimbatore . . _ee | July—Oct. - | Oct.—Feb.
Trichinopoly .. Ces .. Oct.—Nov. Mar.—Apr.
Tanjore T .. . Oct.—Nov. - April,
Madura . .. . Oct.—Nov. Deo.—~Jan.
: .- February.
Rampad . «e -+ o} . Aug—Oct. : Jan.—Apr.
: i Oct.—Jan.

Tinnevelly . .. . Oct—Jan. . Jan.—Apr.
South Kanara. .. . . Sep.—Nov. Febhruary.

10. Cultivation and curing of tobacco—The land chosen for tobacco cultiva-
tion is a light loam with good drainage facility. Great stress is laid on the
quality of the well water and & peculiar brackish character is specially desired.

Seven or eight ploughings are given and the land is brought into fine tilth,
Application of cattle: manure and sheep penning is usually followed.
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- "Beed beds are merely parts of the field with little banks raised round the
sides to retain the water. No attention is given to their situation as long as they
ard close to the well. The heds are never covered or sheltered and as such good
many seedlings are lost either due to sun or insect attack. The seedlings are ready
for- transplanting when the leaves are 3-inch or 4-inch long.

Previous to transplanting the land is ploughed up and ridges and furrows are
made two feet apart. Generally the planting on the ridges is very close.
Hoeing, weeding and watering ig done as often as necessary.

‘The plants are topped when they are two and a half to three feet high and
4 few days before the bud appears. Immediately after topping shoots or suckers
appear in the axil of the leaves and around the head of the plant, but sucker-
ing is done once only, about a fortnight after topping.

The plants ripen in ninety to one hundred days and when a few spots have
appeared on the lower leaves, the plants are cut off close to the ground. They
are allowed to remain exposed to the night dew and in the morning are gathered
up and bulked into small circular heaps 2 feet high, the stalks outwards and the
tips of leaves inwards, '

These heaps are covered with straw and are not opeued till the third evening
after the harvest. The plants ave then spread on the ground for a short time,
and then hung up on horizontal poles with the stalks pressed elose to each other.
The stalks of the plants are slightly loosened from each other every morning all
along the pole, The leaves are cured in fifteen to twenty days from the time of
hanging up, the colour being rusty red, yellow and green ; where the leaves have
been too elosely pressed together the eolour is black.

When the stems of the leaves have become thoroughly dry, althongh the stalks
may still-‘'be green, the plants are taken down and bulked in square heaps, the
stalks being laid cross-wise over each other in alternate rows. The heaps are two
feet or more in height. The leaves are not stripped from the stalks but bulked
just as they are taken from the poles. This is done in the early sowing when
the leaves are supple, These bulks are opened and re-bulked every two or three
days when s blackish colour is produced, the fermentation is finished and the
leaves are stripped off the stalk and tied up into bundles of 60 leaves weighing
1% to 2 Ib. each and baled. .

The net profit per acre is estimated to he between Rs. 200 to 300,

NOTE RECEIVED FROM THE DIRECTOR OF AGRICULTURE, Bompay PresipEncy, Poona,
wita ms LerTeR No. 8987, pATep THE 24TH JULy 1931. (SourHERN DIvisiow,
DaArRwAR.)

Replies to particnlar questions are as under :— . )

(1) The main variety of tobaeco grown in my Division is Kari-bag!nni
(Nicotiana Tabaecum), Shendi Surti (Nicotiana Tabacum) is another variety
which is grown ‘on a very small scale here and there and which is particularly
dying. The following is the area under tobaeco :—

Belgaum District (1925-26) .- .. 33717
Mostly in Chikodi and Hukeri talukas.
Kolhapur State (1921-22) . . 41950

. Satara Distriet (1925-26) .. 11422

Mostly Walva, Karad and Tasgaon talukas,

Total .. 96,749

tp—

Roughly one Ine acres.



192

Tobaoco is mostly prepared into ‘Jarada’ as described in my bulletin and is
sent out to various parts of India for making country cigarettes and for ehewing.

(2) The chief tobacco tract eomprises Chikodi and Hukeri talukas of the
Belgaum District, Kolhapur State and Walva, Karad and Tasgaon talukas of
the Satara Distriet. Chikodi faluka alone grows 31,525 acres and forms the -
main centre of the tobacco tract with Nipani market.

(3) (a) Tobacco seed is sown in the first fortnight of July.
(b) Seedlings are transplanted in the 2nd fortnight of August.
(c) The erop is harvested ‘in the 2nd fortnight of January.

(4) Curing is done when tobacco is to be exported in bundles to Goa side
markets.

Method of curing is deseribed in my bulletin,
(5)Outturn per acre varies from 400 to 750 lbs. dry leaf.

(6) There are 70 Jarada making factories at Nipani (as recorded in 1930-31)
and about 100 in other interior villages. The quantity prepared at Nipani is
estimated to be about 2,31,000 bags (1,84,80,000 lbs.) of 80 lbs. each. An equal
quantity of Jarada is prepared in the interior villages and is brought to Nipani
for sale. The total quantity of Jarada sold from Nipani market thus comes to
about 37 million pounds.

About 2,500 hands are employed in Nipani alone during Jarada making
season which lasts about 4 months in a year. Sometimes extra night work is also
done at that time. Average cost of preparing Jarada from dry leaves at Nipani
comes to 5 annas per maund of 32 Ibs. In the interior it comes to about 4 annas.
Jarada prepared here goes to all parts of India where country cigareties are made
from it. Cigarette. making is a small industry in some places whereas it is a
by-industry in others. The cigarettes are made by hand and differ in qualities
according to the quality of Jarada and skill used in preparing them.

(7) Expart and import from one place to another within India may be ob-
tainable from the * Rail Borne Trade” which is not supplied to me end which
may be available with you. The quantity of Jarada exported from Nipani comes
to about 37 million pounds. -

(8) Methods of marketing have been deseribed in my bulletin No. 140,

(9) The ecultivator regards tobaceo as & most paying dry crop in the tract
mentioned above and practises intensive cultivation as described in my bulletin.

- (10) A selécted stain of tobacco Nadiad No..6 has been found fo be more
paying than local Kare-haglani and attempts are being made to introduce it in
Chikodi taluka. A Tohacro Sale Society is started at Nipani to encourage culti-
vators to prepare their own Jarada and sell it by grading. Very little has yet
been dune, however, for improving tobacco trade at Nipani which requires closer-

attention of an expert hand.

(11) Photos in my bulletin No. 140 are interesting and it may be seen whe-
ther any of them will suit.
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NoTe RECEIVED ¥rOM THE DIRECTOR 0F AGrICULTURE, BoMpAY Presmency, PooNa,
wITH HIs LETTER No. 8987, paTEp THE 241H JuLy 1931 (GUJARAT TRAOT).

Al the Gujarat varieties of Tobacco ecome under Nicotiana tabacum. They
are named locally as under :—

1. Gandiu, 2. Piliu, 3. Kelin, 4. Mohadiu, 6. Shengiu and 6. Saijpuri.
The area under some of these ecan be given as under :—

Variety. Area in 1929-30.
Gandin .e .e .e 30,000
Pilin .. . . 24.000
Sayypuri .. P . - Not definitely known
though rather negli-
gible.

Of all these Piliu is the best for its colour, flavour, ete. The uses to which these
tobaccos are prepared principally in order of importance are :—

1. Smoking in pipes (Hookah Chilm, ete.).

2. Smoking in the form of bidis or country cigarettes.

‘3. Chewing.

4, Snuff -making,

5. Exported as cheap tobaccos for the purpose of blending for strength.

It is rarely used for cigarette making and alnost nowhere for the purpose of
cigarette making except perhaps as fillers in the cigar for which purpose the
strong Gujarat tobaccos are somewhat suited. For wrappers of cigars they are
useless being too brittle,

2. The Gujarat tract is one of the tobacco tracts in Bombay. Recently the
cultivation of it is extending to more or less all parts of the Presidency.

8. The tobacco seed is sown in Gujarat with the advent of monsoons, ie.,
in early July, it is transplanted late in August and barvested from early Febru-
ary to late March according, as the erop is dry or irrigated.

4. The plant is cut when the leaves begin to yellow. Both individual leaf
cutting and whole plant ecufting is practised. Priming is not done. The har-
vested erop is either shade dried to make (a) green coloured tobaceo or is sun dried
for a varying number of days from 3 to 10 or 15 according as it is to be turned
into, (b) black eoloured tobaeco, (¢) red coloured tobacco, or (d) yellow coloured
tobcho On drying, the crop is made either info powder or the leaves of it are
tied into brand weighing generally 1 Ib., but varying in certain brands from § Ib.,
to 10 Ibs. even. Help of natural dew or artificial moisture applied to the leaves
before collecting is taken to carry on the fermentation of the leaves which
madeé into bundles, are heaped up in a corner in the house, the heaps being
repeatedly rearranged to regulate their moisture contents heat and subsequent
fermentation. The process gets complete within about 2 months since starting.

5. The outturn per acre of the cured leaf is about 800 lbs. for dry erop to
about 1400 lbs. for an irrigated erop.

6. Informatxon onder this head is not available at this station except that
country bidis are enumerable as a cigarette industry in connection with the
tobaceo crop, the extent of which is not known.

7. No information of this point can be added except that during the last
10 years import of foreign tobacco both in the finished and raw form has almost
doubled, and that the export of the local tobacco is somewhat constant except
during the last two years,
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8. Tobacco marketing is most ill-organised. There is no testing and no
grading. On the one band established reputation of certain places and even
of persons ean realize fabulous prices whereas on the other hand stuffs of mark-
edly different qualitice are rated uniformly without discrimination.

A strong tob of all shades of eolour, green, yellow, red, black is in re-
quisition. A thick bulky bodied leaf is welcome. Mildness is a positive demerit
although bharshness and fullness are differentiated.

In June 1930 it was hrought to notice that the demand for Gujarat tobaceo
at Aden had considerably decreased during the previous year or so due to im-
port of cheap tobacco from other countries. It was therefore urged that en-
quiries be made of the Aden Administration and the following information ob-
tained :—

(1) The quantity of import of tobacco from Bombay Port during the
previous five years with its value.

(2) The quantity of import of tobacco from other countries during the
previous 5 years with its value.

(3) The names of other eountries from where tobaceco was imported at
Aden with quantities for each year for the previous 5 years.

A reference was accordingly made to the Officer-in-cherge. Trade Registra-
tion Department, Aden, who replied that most of the tobacco from India was
exported from Bombay and that there were no means of knowing the exact
quantity that had eome from Gujarat, that the quantity fluctuated eonsiderably,
that it was understood that there were shipping difficulties at Aden as some
passenger ships did not earry tobacco and that there was an adverse effect on
this eomnmodity owing to the hcavy fall in the value of the M. T. Dollar, which
is the universal eurrency of Arabia (to where much of this tobacco is re-export-
ed).

9. Cultivators used to rcgard tohacco as a paying erop formerly. Recently,
however, the labour and other charges of cultivation have increased, the rates
have fallen down to about 50 per ceni. or less and even then there is no clearance
of stocks on hand in these two seasons. Hence the crop has a gloomy fature
before it.

10. Departmental efforts in improving the erops eonsisted in isolating two
high yielding strains. Gandiu No. 6 and Piliu No. 28 which each give about
10 per cent. higher yield than the local erops. The improvements being appli-
cable to ahout 80 per cent. of the tobacco lands in Gujarat and even to areas
outside Gujarat to which the improved types are spreading. Furtber efforts to
improve the quality of Gandiu No. 6 to make it better suited to local tests and
also to suit it for eigarette making are in progress through hybridization. This
last named operation might find its wse in the traet in about a couple of years
time,

Efforts in respect of developing by cultivation and curing a thin mild plant
yellow leaf for. cigarcite making purposes are also being made but they are yet
in the exprimental stage.

There are chances of developing the tobaceo trade in Gujarat under the
following eonditions :—

(a) The Pilin tobaceo S. No. P.-28 of Gujarat which is being found suit-

able for blending be exported to U. K. for that purpose. This
would call for standardisatlion in euring and subsequent grading.
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(b) Efforts towards developing in Gujarat by all possible means of seed,
cultivation, enring, ete, be done to develop the cigarette leaf
tobaceo in Gujarat so that the tobacco produce of the tract would
find a larger variely of uses and secure one of the growing chaunels
of trade in local requirements. This would relieve the slump in the
present markets by making a new opening and would thus give
stimulus to the caltivation of the tobacco of the right sort.

11. Photographs showing the improved varicties (. 6 and P.-28 as against
the respective local typee and photograbs of individval plants of the leading
Gujarat varicties are enclosed.”

Nore -BY THE DepuTY DIRECTOR OF AGRICULTURE, WESTERN CENTRAL CiRCLE,
Magwe, BurMa, RECEIVED WITE HIS D.-O. LETTEe No, 1131, patep TrE 3lsT
JuLy 1931

CHAPTER I

GONERAL.

The geous Nicotiana comprises just over 40 species most of which are
natives of the New World. Two only N. tabacum (Linn) and N. rustica
(Linn), have any commercial = significance. Of these only the varieties of N.
tabacum are of present interest to us in Burma, N. rustica not being found grow-
ing outside the experimental farms of the province.

No information is available as to when tobaceco was first introduced into
Burma. At the beginning of the present century there were 70,000 to 80,000
acres in Lower and Upper Burma combined. To-day the Season and Crop
Report shows an increase of about 50 per cent. (1,10,000 to 1.20,000 acres).

In the tabulated staiement below the area in the main districts is shown
over a series of years :—

District. 1920-21. 1021-22. {1022-23. [1923-24. [1924-25. [1025-20. [1926-27. [1927-28, [1928-20. | 1920-80.

Kyaukpyu ..| 4803 | 4923| s8] asu| s058| 5020 5,005 5,309 s246] 5208
Pegu .| 7188} b6a21| 540a| o682 7188| 4767 ee0] 76| 6ns| 673
Tharrawaddy | 6,251 | 38,020| 4620 o400 ] 7050]| 4775 | 5420 5810 5052 7,920
Basseln .. ) 5o4e| s16| o990 ] 6475 5,783 2550 sm7| s6m| 4200 5490
Hensada® .. | 12,242 7,200 { 11,192 | 10,824 | 12,216 | o764 | 8,758 | 7.856 | 8,140 ] 11,588
Maubin .. | 7ese| s047| sora{ e | oo | s2rw| amz| sies| so2e| soes
Toungoo .. | o556 | 7196 7201| 10,187 | 10,058 ] 7287 ] 0952 | 11,722 | 11,228 | 12,597
Thayetmyo .. | 20,574 | 9,075 | 0813 es60] 10,120 | 5,964 | 0004 | 8860 8528] 0,750
Pakokku .. | 6812 | 7505 | 10491 12,260 | 9,316 | 7,587 | 8,970 | 12,046 | 11,603 | 9,082
Mymgyan ..| e840 4145| 0288 ) s8] e272| sa6| e451] 23] soz2| 78m
Sagaing .. | 8,768| 4.43¢] 6784 7986 | 6187} 4408 | 5570 0059 ] 0178] es2¢

L

Tobal Burma [1,00,310 | 81,874 | 1,06,8801,14,622 11,14,105 | 81,665 {1,00,808 lx,x's.m 1,124,307 [1,17,050

Most districts of the province grow some tobacco but only those in which the
area is normally 5,000 acres or more have been shown. Tbese, it will be noticed,
are riverine districts. - It is on land annually enriched by deposits of silt from fleod-
water of the big rivers that most of the tobaceo of Burma is grown.
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Yields per acre average 800 to 1,000 pounds of dry leaf (200 to 250 viss).
If the post war value of this be taken at Rs. 40—50 per 100 viss the total acreage
represents a production worth a crore of rupees. Of this amount Burma exports
about Rs. 20 lakhs worth, but her imports in unmanufactured tobaceo alone are
in the region of Rs. 40 lakhs. In manufactured tobacco her imports are more
than double this figure. It will be seen therefore that Burma, despite its quite
considerable tobacco area, is by no means self-supporting.

CHAPTER 1I.
Cuurvation axp Curivne.

Cultivation and curing of tobacco is carried out in much the same manner
in all the tobacco areas of the province. The methods followed by cultivators in
Thayetmyo District are described. .

Tobacco, a8 & money crop, is confined to those alluvial soils of river banks
and islands which are under several feet of flood water for weeks at a time during
the rains and are finally bared by the fall of the river level at the close of the
monsoon in October—November. This land, which is peculiarly suited to tobacco
cultivation and requires no manuring, is staked out in holdings of 2 to 3 acres
each, and is claimed annually as soou as the water subsides by its owners of the
previous year who live in the neighbouring mainland villages. For the most part
the owners farm their own land but in a few cases it is rented out, the rent
demanded being some 50 or 60 viss of tobacco (s.e. 25 per cent. of the normal
crop) per acre,

It is the usual practice for the cultivator to live on his plot during the whole
tobacco season from January to July.

Preparation for the erop begins with the seeding of nurseries on the high
well-drained land above the river in the months of September and Oectober.

The soil of the nurseries, which also is unmanured, is worked to a very fine
tilth. The tobacco seed, mixed with several fimes its bulk of sand, paddy husk
or other bulk provider, is then broadcast st the rate of one ounce of the seed per
100 square yards, and lightly covered. The nursery is sometimes weeded, but is
neither watered nor shaded from the sun.

In December and January the plants in the nursery, which by then are about
6 inches high, are lifted by means of a taywin and the roots cut, only about an
inch being left. The soil on the island or river bank where transplanting is
intended will by that time bave been plonghed with the Burmese plough 3 or 4
times and given a like number of harrowings, each harrowing being followed by
a stroke with the “kyandon” to break down the clods. Any clods left after this
are broken with a wooden mallet.

Lines for planting, 2 feet 6 inches apart, are then marked out by the harrow.
Along these lines, at intervals 8 to 10 inches, small holes 3” deep and 6—8” in
diameter are made to provide shade for the young plants. 12,000 to 15,000 plants
are drawn from the nursery for each acre.

The planting is done by women who drag behind them a basket of the prepared
plants, a pot of water and ‘& ladle. In the small “shade hollow” a hole about
3 feet deep is made with & su-khat (dibble), and a dipper-full of water is placed
in it. The plant is then inserted, the earth round the roots being ¢ firmed ” by
putting the dibble in the ground just behind the plant and pressing towards it.
Further watering is rarely given, but the weeding (for which a mamooty is the
favoured implement) is usually very thoroughly carried out.

L1ICAR . 20
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During the first few days after (rawsplanting cousiderable damage is often
done by “payit”, the large brown ericket, (Brachytrypes achatinns; Stoll) and
by the “po-than-gyaung,” the so-called Greasy Cut-worm (Agrotis ypsilon).

No measures of prevention or cure are attempted in either case, the planta
attacked being merely replaced Ly fresh drawings from the seed beds. Addi-
tional damage during growth is done by various caterpillars and by “pya”
(aphides). Leaves damaged are generally enred, bulked and. sold with the good .
leaves. It is only in the case of a very bad attack that they are rcjected.

At the beginning of March, some 8 weeks after transplanting, the plants
begin to show the first signs of flowering. The top shoots are then nipped off.

By the end of the month lateral branches bearing flower begin to appear
from the axils of the leaves, and these too are mipped.

By mid-April the leaves, then fullgrown, bave become thick and sticky,
somewhat brittle at the tip and {urning yellow or spotted sccording to their
texturé. They are then ready for harvest.

The leaves are gathered singly, usually in the early morning, and ecarried to
the homestead in baskets or on bullock carts,

In general no preliminary *wilting” is given, and curing starts almost
immediately on arrival at the steading.

Three systems of curing are practised, the resulting products being :—

(@) Da-li-hse—chopped or shredded tohacco, wused mainly for pipe-
smoking.

(b) Kat-hse.—which is used with chopped tobaceo, stalks for the locally
_ esteemed “ maize cob” cheroot (hse-baw-leik).

(¢) E-hse—the tobacco used for manufacturing the exported Burmese
cheroot.

In the making of da-li-hse, for which in general only the inferior leaves are
used, the tobacco is shredded with the dah as it is brought in from the field. It is
then dried in the sun for 3 or 4 days, the heaps being moistened from time to
time with water squirted from the mouth. The damp “tobacco ” is finally packed
tightly in wicker baskets, each holding about 11 bushels, and a cloth tied over. As
might be expected such “tobaceo” is hot smoking and possesses very. little
flavour. It is popularly supposed to improve by keeping.

In making Kat-hse, the “Kat?” (Trellis-like mat about 5 feet square made
of bamboo strips placed 3” apart) is laid on the ground in the sun. The
tobacco from the field is placed straightway on this Kat, some 6 or 8 leaves thick,
the underside of the leaves being wuppermost. A second bamboo Kat is then
placed on top of this, forming a sandwich. With a series of these placed in line
outside the eultivator’s hut, long bamboo poles are laid across to prevent the Kafs.
from being lifted' by any breeze.

The Tobaceo is left like this for-3 or 4 days unti} the mid-rib is dry. The
Kat “sandwiches * are then collected and placed one on top of the other until a
pile 3 or 4 feet high has been made, the top and hottom ones being lashed with
bamhoos for security. For 2 or 3 days they remain in the sun like this, being
covered with a cloth or mat only if rain is expected. After this the Kats are
again spread out on the ground individually and the leaves moistened by squirting
water on them from the mouth, as in the case of da-li-hse.

When the leaves have become limp enough to handle without breaking they.
are taken out and tied into bundles or hands of 40—50 leaves each. These bands.
are removed into a shelter and built, butts outwards, into a heap varying in size
with the erop but usnally about 6 feet in diameter and 3 or 4 feet in height. The
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heaps woon begin to beat and at the end of a week have 1o be broken down and
fe-built, iha outside bundles heing then placed insidd the stack and wice wversa.
This febuilding has to be repeated at the end of a further 15 days, then after
lengthening intervals of 30 days, 2 months, ete. (the *heating” getting less
flerce) until heating stops. The tobacco is considered to be at its best after it has
been kept in the stack for about 7 months.

In curing E-hse, the leaves when brought in from the field are threaded
through the bottom of their mid-ribs on to a thin strip of bamboo about 12 inches
long. The free ends of the strip are twisted together forming an oval called a
“hni”. Each hni holds about 30 green leaves weighing approximately 30 ticals
(11b). ’

E-hse is shade cured, shade from the sun being provided by mat huts of a
size usually about 15 fcet by 30 feet. Half of the hut is used as working feeding
and sleeping quarters by the eultivator and his tamily, the other half being occu-

ied by bamboo poles on which ‘the bundles of leaves are straddled. These

amboo poles, siretch horizontally across the hut in tiers at heights of 5, 7, 9
and 11 feet from the ground. The interval between bamboos on the same t.ier is
about 9 inches at the ecommencement of the curing, being lessened to half that
interval Bs curing progresses. Bundles of leaves are straddled on these poles
about 4 or 5 inches apart, a 15 feet pole holding 40 bundles or so and giving 23
to 8 Viss of ¢ured tobaceo. Drying is unregulated and goes on to the break of
rains in June, the leaf turning gradually from green to a golden nut-brown if
“¢onditions have 'pmVed favourable.

By the time the rains have been started 3 or 4 days the humidity of the air
has cansed the bundles in the drying shed to become limp. They are then taken
down and built into heeps in the same way as the larger bundles of Kat-hse.
No moisture, however, is added, and the rebuilding of the heap, which begins after
‘about 7 ‘days, takes place 'more frequently than in the ease of Kat-hse the
sequence of intervals normally being, 8, 12,20 and 30 days, ete. E-hse is
reckoned fo be at its best after it has been kept for 5 or 6 months.

In eonsidering the return for Lis labour which the cultivator may expect, it
ghould be noted that given the same quantity of green leaf, the Kat-hse method
of curing gives a 25 per cent. larger yield than is obtained by the E-hse method.
E-hse, however, commands a higher price per 100 viss (by about 15 per cent.)
and is less trouble to cure. Moreover the sale of Kat-hse is somewhat restricted.
The E-hss method i3 therefore the one most genetally employed. Most eultiva-
tors do ‘'some curing by all thieée methods, the worst leaf being used for da-li-hse
bnd the best for E-hse.  All euring is donme by the cultivators themselves.

From the description *given it will be realized that between the uncertain
m-curmg methods of Burma and the earefully regulated fluc-euring of tobacco
which is How %o generally practised in countries outside there is a big gap.

’ The main dlﬁculty in bndgmg that gap lies in the individualistic nature of
the Burma tobacco holding and in a lack of capital which precludes the use of
anything but easily obtained local material for euring-barn construetion.
CHAPTER IIL
CHEROOT-MAKING.

~ In the composition of the hse-baw-leik, “ whacking white cheroot” which
is %o esteemed by the Burmese villager, tobacco-leaf plays very little part.
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In the making of the Burma cheroot, three grades of leaf are
the wrapper (ta-bet or ah-shay), the binder {Tat-ta-bet) or (ah-toh), and the
filler (ah-sa).

Of these the wrapper and the filler serve vastly different purposes, the
wrapper leaf being selected on account of its appearance and the filler on account
of the flavour it imparts. In theory at any rate they should be represented by
entirely different varieties of tobacco. In actnal practice in Burma one variety
of tobacco is generally made to serve all three purposes, with poesibly a mmall
admixture of other tobaceo fo the filler to give individual flavour.

In the attached chart is shown the disposal of 100 viss of good average
tobacco when used for cheroot rolling.

Cheroot rolling in" Burma is essentially a local industry, rollers of some
degree of skill being found in almost all towns . and in most tobaceo villages.
It is not a standardized occupation for which factory costings are usually kept
nor one about which information is given at all freely to an emquirer. Any
figures here quoted must be read with this in mind.

Although in the rolling of Burmese cheroots no factory system obtains, a
single ‘worker alome is seldom employed, the usual practice being for a skilled
worker to be assisted by one moderately skilled and by an apprentice. The
apprentice seldom does any rolling, her work being the preliminary occupations
of casing, stripping, shaping the wrappers, and drying, winnowing and sieving
the filler. In this she may from fime to time be assisted by the roller of medium
skill. The most skilled worker devotes her time to rolling only.

The output of a combination of three persons thus sitnated ig therefore re-
presented by the rolling of two, and on a daily average would work out at 600
large-size cheroots, 800 of medium size or 1,000 small giving respectively 163 days,
16} days and 17 days to finish np 100 viss of tobacco as originally issumed. This,
re-converted into single-worker terms, represents approximately 50 worker-days
per 100 viss of tobacco handled.

In the chart the less incurred in turning unmanufactured tobacco into
eheroots is shown as 40 per cent. Of this a quarter (i.e. that part which takes
the form of wrapper and binder waste, ends and enttings) could be used up
subsequently as filler for cheroots of low grade. The net waste may therefore
be taken as .30 per cent.

Rolling is usnally done on contract, the general rate being 0-4-0 per hundred
for the large size cheroot, 0-3-0 for the medium and 0-2-6 for the small

In the eourse of the rolling it has become customary in some districta to
spray the filler tobacco overnight with “flavouring”. These are made up from
very secret recipes.

In general such flavourings are undesirable. Even the use of a mil.d sola-
tion of saltpetre, which does improve the “burn ”, is to be deprecated as it often
'masks slovenly rolling. The varions concoctions of vanilla, brandy, gin and port-
wine, tan-ye and sngar-water are to be more strongly condemned as mere pander-
ings to the smoker of perverted tastes.

The flavour should be natural to the tobacco. Sufficient variations in this
can be provided by a judicious mixing of different tobaccos in the “ filler” used.
In many parts of Lower Burma this practice has already been taken up,
% Corinjee” and “lanka” tobacco being highly esteemed for the purpose.

It is to this demand for fillers of particular flavour that much of the Ra. 40
lakhs import of unmanufactured tobacco into the province is due.
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Chart showing disposal of 100 viss good average tobacco when msed for
cheroot rolling.
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CHAPTER 1IV.

Tpabe AND DEVELOPMENT,

It may not be out of place in conclusion to examine the Burma trade in
tobacco with a view to indieating lines of possible development.

From the outset let it be said that in Burma the sctual cultivation of tobacco
is on the whole well carried out. The ultimate product, however leaves much to
be desired, '

From the 100,000 or so acres under tobacco in Burma an out-turn of 8 to
10 eroré pounds of dried leaf may be assumed. This, as has been stated, is worth
approximately a crore of rupees. The area and the outturn eould be very eon-
siderably increased if there existed a demand sufficient to make it worth the
cultivator’s while to substitute tobacco for other of his Kaingland crops.

In the attached tables, extracted from the “ Maritime Trade of Burma”, the
country’s imports and éxports of tobacco are shown.” The export figures relate
only to Rangoon but it may be assumed that these comprise the bulk of the
tobaceco exported. ‘



Exports (from Rangoon) -

Imports (whole of VBurma.r) in lakhs of rupees.

in lakhs of rupees. "
. , Unmanufactured. Manufactured. Total. ;
_ Period. .
Indian | Total. | ’ 4 .
Foreign. [(or Coas- | Indian | 1 Indian Indisn | - -
) tal). Foreign.| (or  Total. |Foreign. (or Total. (Foreign. (or Total.
‘[Coastal). 4 Coastal). Coastal).
"Three year average 1019-20 ] : |
to 24-88 .. ] 24-88 0:16 | 39-68 33-874. 585 . 84-00 | 45-52 |  79-52
' 1921-22 . ] |
1922-23 ] . ] ] .
to 21-11 . 21-11 0-40 | 44-12 33-22 | 3B1-45 . 83-26 | 75-57 | 108-88
1924-25 ;
1025-26 .| 28-50 . 26-50 | 82-47 8473 : 59:46 84-73 ] 0103 | 126-68
1928-27 . 18-42 | 18-42 ; . 36-561 .. 40-53 ] 60-71 . 40-53 | 907-27 | 137-89
1927-28 v | 1328 . ] 1825} 43-84 53-45 | 69-48 53-45 | 103-29 | 156-12
192820 .. | 1830] .. | 13.30] .. | 8380 40-73| ss-63| .. $0-78 | 117.43 | 15818
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< Dealing first with the exports it will be seen that these are small as com-
pared with total imports. Nor do they show any sign of increasing, the Ra. 20
to Rs, 25 lakhs of the 1920-26 period having dropped to Re. 13 to Re. 14 lakhs in
more recent years,

It will be seen that none of the tobacco exported goes to Indis, all being
classed as “ Forcign”. Between manufactured and unmanufactured no distine-
‘tion has been made in the figures given,

In its foreign trade Burma tobacco has to compete on a pnce-cum-quahty
basis with tobaccos from various. parts of the world. So far as leaf is concerned
one has only to see an average sample of cured Burma tobacco to realive its
disability in this respect. Only by a marked improvement in its methods of
curing and by adopting grading standards and maintaining them, could Burma
ever hope to gain a footing in the quality market of the world for leaf tobacco.
Even with the necessary reforms in this direction Burma would still lag behind
unless cultivators could be grouped into producers associations prepared to
organize “sales” and to direct public opinion towards their own product as is al-
ready dome by the other tobaceo producing countries of the world.

In the export of its manufactured product, the cheroot, Burma is in a posi-
tion hardly any happier. It is a cheap smoke, but there is the same absence of
uniformity. Even when uniform samples can be obtained the Burma cheroot is
a smoke which is not to everyone’s taste. In their report on * Tobacco” the
Imperial-Economic Committee class the Burma cheroot as * strong ”, and dis
of it with the somewhat eryptic comment that it appeals to those who have learnt
to appreciate it in the East.

This perhaps does sum up the situation but there are nevertheless at home
qmte & number of smokers, whether perverted in their tobacco taste by residence
in the East or cramped in pocket through living at home, to whom the Burma
cheroot with its low price would be & very acceptable smoke if only its uniformity
could -be relied upon. At present it very emphatically cannot. Here then is a
direction offering scope for enterprise in Burma.

“Tuirning next to “ Imports”, under the heading # unmanufactured” the size
of the figure for import from India will be noticed. This is in the region of
Rs. 30 to Rs. 40 lakhs and represents imports of full flavoured tobacco, mainly
from Madras-and Bengal, for which there is & regular demand for filler work.
There .appears to be no reason why these tobaccos eould not be grown equally
well in Burma and this money kept in the country. The question, though im-
portant now, is one which is likely to come into more prominence in the near
future if separation between India and Burma is effected and tariff walls between
them are set up.

Examining recent movements for import of tobacco into Burma it will be
seen that starting with an average figure of approximately Rs. 80 lakhs for the
1919-22 three year period, the import figure has almost doubled itself, and now
stands more or less steady at Rs. 150-160 lakhs. With export figures on the dee-
line we are thus shown as becoming increasingly a deficit tobacco country.

In this import the relative positions of manufactured and unmanufactured
tobacco should be noted. Under ®unmanufactured”, the figures though fairly
large, have nndergone ecomparatively little change, the -foreign imports under
this head remaining negligible and those from India as already remarked stand-
ing round about Rs, 30 to Rs. 40 lakhs
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Turning next to the fizures for import of * manufactured ” tobacco we find
under *foreign” the fairly considerable increase of about 20 per eent. (from
Ras. 33 lakhs to Rs. 40 lakhs) but this is completely overshadowed by the inereased
import under Indian or Coastal, This shows & jump from Rs. 5,85 lakhs in the
first 3 year period to Rs. 31,45 lakhs in the second period. The following year
it showed a further jump to Rs. 59.46 lakhs at which figure (approximately) it
stood for a further 3 years, rising agsin in 1928-29 to Rs. 83,63 lakhs. The
present figure (1923-29) is thus just over 1,400 per cent. greater than the fignre
for the 1919-22 period.

In seeking an explanation for this very marked ineregse we find it in the
eigarette imports. Figures for these are tabled below.

Cigarette Imports into Burma.

(lakhs of rupees.)
Period. Foreign, {Indian or

Coastal.)

Three year Average 1919-20 to 1921-22 .. . 32,64 4,71
Three year Average 1922-23 to 1924-25 .. 31,29 30,39
1925-26 .. . .. . 32,68 58,68
1926-27 .e .. .. .. .o 38,17 60,14
1927.28 .. .. .. . .. 50,70 58,37
1928-29 .. . . . . 39,10 82,40

These figures very plainly bring out the trade trend of recent years. They
show no appreciable increase in cigarettes from “ foreign” but the enormously
ineressed takings under “India” (Rs. 4,71 lakbs to Rs. 82,40 lakhs) stand out
us the sole factor responsible for Borma’s increased import of tobacco in the past
few years. They provide us with a peinter for future work. Whether these
cigarettes are made by Indian firms, or by European firms operating in India, is
immaterial. They are being made outside Burma and they represent an out-
going of close on a crore of rupees.

Burma has become infected with the eigarette habit. If this habit is going
to remain it would surely be wise of Burma to see that it is satisfied from tobacco
grown and manufactured within its own shores.

DEMI-OFPICIAL LETTER ¥ROM THE Dmecror or INpUstrizs, BrHAR aAND ORissa,
Parna, To D. MiLNg, Esq., AgricuLTuRay, Expesr, ImpEriarn Counci or
Agnicoureral RESEARCH, S1m1a, No. 10500, patep THE STH Aveust 1931.

Your demi-official letter No. 1485-Agri., dated 3rd July 1931. I give below
the information as desired therein.: i

1. (@) Tobaeco Manufacturers (India), Ltd., Basudeopur, Monghyr.
(5) Power driven.
(¢) Cigarette and smoking tobaceo.
(d) Not available.
(e) 1,800-2,000.

The boycott of European style cigaretie had a disastrous effect for a short
time on loeal factories of these and produeed quite a considerable boom in Bini

LIICAR , , 2D
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manufacture. It is expecled that a permanent new industry of some importance
may result. The leaf covered biris has a pecunliar forest fregrance not paralleled
in any kind of cigarettes.

3. There was an increase but not at present,

4. Desi as well as foreign.

‘5. Marketing is very bad owing to boycott and economic condition.

DeMr-orFICIAL LETTER FROM MR, THIN NYUN, FinanciaL CoMMIssIONER'S OFFICE,
Bukxa, To Mr. D. MiLNE, ACTING AGRICULTURAL ExXPERT, IMPERIAL COUNCIL
OF AGRICULTURAL RESEARCH, SiMra, No- 806|61-81, paTep THE 11TH AvGUST
1931.

With reference to your demi-official leiter No. 1485-Agri., dated the 3rd
July 1931, I am desired to say that the Chief Inspector of Factories, Burma, who
was consulted in the matter writes as follows :—

“There is only one registered tobacco factory and I furnish the following
information which is all that is available in this office.

% (1) (a) The Indo-Burma Tobaceo Company, No. 2, Park Road, Rangoon.

(b) Power driven.
(¢) Cigarette.
(d) No information available.
(e) 29.
(f) Nil.
“Items (2) to (5). No information availakle.”

2. I am, however, to forward herewith a copy of a note on Cheroot making
Industry prepared by Mr. L. Nicholas, Government Pottery Expert, Burma, for
submission to the Royal Commission on Labour, together with 8 memorandum
thereon by Mr. W. F. Grahame, late Superintendent of Cottage Industries, Burma,
in the belief that they might he of interest to you.

Cheroot Making.

The note written by Mr. Nicholas eontains a good deal of information about
the industry. He does not mention that quite an appreciable number of cheroots
‘sre made in and around Mandalay. The descriplion that ke gives of the industry
is typical of Lower Burma. My enquiries into cheroot making in Upper Burma
about 10 years ago, and again recently when asked for information by the
Director of Agriculture, indicate that workers in Upper Burma turn out only
about half the number of cheroots per diem turned out by workers in Lower
Burma. There is less division of labour too. The majority of cheroot makers
in Upper Burma are also cultivators, bal there are some cheroot makers, especial-
ly in Mandalay Town, who do this work all the year round. Otherwise the eon-
ditions of this industry in Upper Burma are very much the same as those in

Lower Burma. . :
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(1) According to the census of 1921, there are 16 establishments (employing
10 or more persons) in the whole of Bwma. But Mr. Nichulas found in his re-
cent visit to Monlmein and Danubyu that there are 20 such establishments in
those two centres alone, hesides 140 establishments employing less than 10 per-
sons, He estimates a further 30 establishments employing 10 or more persons at
Yandoon and Prome (15 at each). At a rough guess I estimate 400 cheroot
making establishments large and small in the Province.

(2) According to the recent invesligations of Mr. Nicholas the number of
persons employed in them varies from 1 to 29 roughly and the average is some-
where about 5 or 6. On the other hand, the total number of tobacco manufac-
turers in Burma according to the census of 1921 is 1,093 males and 13,021
females. I think it must be taken that the total number of tobacco makers in
Burma is not less than the figures given in the ecnsus report for 1921 and the
explanation of the difference in figures probably is that there are a great many
of these persons working in their own homes and not in one or other of the es-
tablishments mentioned cither in the 1921 censns or in Mr. Nicholas’s figures,

Boys ‘are employed to eut off the surplus ends of the cheroots, and to pack,
and sometimes on other unimportant proeesses, but not on any heavy or difficult
work, nor are they employed in large numbers,

(3) (a), (b). The average earnings arc small and the number of hours work
is fairly large, but I very much doubt if every worker works for the whole of
the time that he is smpposed to work.

(¢) The minimum age of childven is not mentioned by Mr. Nicholas, but
it might be assumed to be 10 years. (Mr. Nicholas has since confirmed this age).

(@) The employment is sedentary, but this does not appear to affect the
health of the *workers as they always have plenty of light and air around them.
Until I saw Mr. Nicholas’ note I had never heard that tobacco workers lose their
hair early, not that their eye-sight is impaired. (He also says that he had never
heard this before). This might be investigated later on, if necessary.

(4) In the meantime I do not think that any control by Government is re-
quired.

W. F. GRAHAME,

Superintendent, Cottage Industries.

C.—Cheroot making in Moulmein and Danubyu.

Selection of sample centres—Ezxcluding Rangoon City, the largest centres
in order of importance are said to be Moulmein, Prome, Yandoon and Danubyu.
The oldest centre of the industry is Moulmein.

Moulmein and Danubyu were selected fo® study as it was considered that
the conditions at Prome and Moulmein, and those at Yandoon and Danubyu

would be similar.

Method of Inmvestigation.—As cigar making establishments are not grouped
in well defined areas as in the case of clay-working, but are scattered all over
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the town, I sought the assistance of local officers and residents mot only for
lpcating the establishments, but also for obtaining proper introduetions to
workera lest I should be mistaken for an income-tax official.

At Moulmein, U Po The, Deputy Commissioner, very kindly deputed U Khin
Maung, Township Officer, to, put me in touch with the ward headmen, The
Thugyis (all quite intelligent men) of each ward accompanied wme i my round
of visits to each establishment in his ward, U Khin Maung himself accompanied
we in several of my morning rounds.

At Danubyu, the necessary assistance was given by U. Kun, Bar.-at-Law,
M.L.C., who took me round to several establishments and also arranged for twa
residents to accompany me in my rvoupds. U Hpay U, landowner and rice miller,
was also of great help in sending round people to aswnre owners of establish
menty and workers that I was not an income-tax official and that no sinister
motive lay behind my enquiries. Even with these precautions it was diffieult
in some quarters ta allay suspicion.

The information obtained by personal observation and enquiries was
supplemented and checked as far ms possible by information gained from the
more intelligent of the residents well acquainted with the working conditions
of the industry.

A—Processes of Manufacture.

Raw materials.—Three sizes of tobacco leaf are used, the largest size is
for the outside wrapper of the cheroot and the medium size is for the inner
layer. The smallest sive is for the core. The scraps after cutting the two
laxger leaves to coxrect size and shape as well as the ends eut off %fter making
the, cheroot, are also. used fox the eoxe.

Lgbowr.—Practically all the work is done by women. Workers are always
paid at piece work rates. The rates at Moulmein and Danubyn are the same,
and appear to be standard rates.

There are four main processes in which skilled labour is necessary,
namely :— '

Piece work rate.

Rs. a. p.
1. Stripping leaf .. .« 0 4 0 per 10 viss.
2. Stretching large leat .. "e. 1 4 0 per 10 viss.

‘3. Cutting stretched leaf to shape and 1 4 O per 10 viss
size, or

O 4 0 per 1,000 pieces.
4. Rolling' cigare . «« T 0 0to 28 according to size.

A good cigar-maker is supposed to be skilled in all the above processes
and in small establishments each worker does all the required operationa as
decgsion, arises. Learners are usually employed in stretching medium leaf and
are paid one anna per viss. In large establishments, however, there is division
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of labour, each worker being engsged im one process only. In addition to the
above processes there are minor operations done by unskilled 1abour.

Piece work rate.

5. Crushing emall leaf for eors of Re. 1 per 10 baskets (men).
cigar. i

6. Breaking up ends of cigars for core One anna per basket (children).

7. Polishing (before ends are eut off One pice per thousand (men).
generally done between 3 plates

of glass).
8. Cutting off snds of cigara .. One pice per hundred (boys).
9. Fixing labels to eigars .. One anna per thousand (child-
ren).
10. Packing .. .- .« One anna per 10 packets of 100
gigars (men).

In most eetablishments this portion of the work is done by the household
of the owner of the establishmeat.

Polishing is part of the work of cigar vollers, but they sometimes employ
boys or men to do it, paying 1 piee per hundred.

Men ar boys are occasionally employed both to ‘eut off ends and pack in
which case they are paid Rs. 1-4 per 10,600,

Where boys or men are employed in small establishment it is easual labour,

but some large establishment permanently employ one or two .for proeesses:

numbered 5, 7, 8 and 10.

Specimen Establishments (large) ia illustrate division of labour.

Moulmein. Danubyu.
—_— : » Remarks.
Ma Aye Mra. U Kyaw | Me Shin.
Y Joscph. Hoe.
1 @) ()4 4) ) (L] (6)
guipping l;d . . : 3 ; 1
tretching .. . 3 1
Cutting leaf - . 2 1 1 1 | pWomen.
Rolling cigars .. . b 7 7 4
Minor processes e . ] 1 2 Men.
Average hours of werk . } 7 houre. L 7 hours.| 7 hours. 'I_IAqun.

Generally speaking, to keep four eigar rollers continually employed at least :

one worker each for stripping, stretching leaf and eutting leaf are needed.
Number of estabiishments and persons employed.

Census.

Table A below gives the nunber of workers in Burma- as given in the 1921
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Table B gives the number of workers for establishments employmg 10 or
more employees, according to the 1921 Census.
Table C gives the number for Moulmein and Danubyu at the time of my
visif to these towns in July 1930.

TABLE A.

Group 75.—Tobaoco Manufacturers.

Workers,
Workers with an agricultural or other sub-
. sidiary ocoupation.
Division. Total workera,
Agrioultural. Other.
Males. Females. | Males. | Females. [ Males. | Females.
n 2 (3) .(4) (6) (6) 4]
Arakan Division 220 .. .
Pegu Division 429 4,698 . 3 4 90
Irrawaddy Division . 06| 2,684 2 ¢ 28
Tenasserim Division . . 14| 228) .. 3 35
Magwe Division 38 821 2 [ ] 1
Mandalay Division . 09 1,927 1 . 1
Sagaing Division 177 301 n 3 22 17
Meiktila Division 99 707 8 ] ] 23
Divisional Total. .. 1,003 13,021 |, 21 24 40 185
TABLE B.
Group K.10. (i) Tobacco, Cigar and Cigarette Factories (without mechanical
power).
Number Employees.
Distriot. Ent:lfliah- Total.
ments. Males. | Females.
. 1 2) 3) 4 ®)
Rangoon .o "o e .e 11 88 359 47
Prome .. . . .. 3 4 55 59
Henzads . . . . -1 e 20 20
Mandalay .’. . e . 1 . 12 12
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TABLE C.

Number of Cigar making Establishments and Workers at Moulmein and Danubyw
(July 1930).

: Workers.
No. of X
Magnitude, | Establish- tTotal. Remarks.
ments. | . Children [workers.
Men. Women. |(under 14).
) @) ® @ | ® © Y
Moulmeifn (Municipjallimits) arlea 18 sq. milels. Population.
Males 38,076
Fomales 23,235
1 . 18 2 18 . 18
2—4 .. 39 1 110 [} 17 81,301
5—9 . “ . . 254 18 272 -
10--19 .. 17 2 202 13 217
20—29 . 1 . 22 3 25
Totals .. 119 ] 604 40 649
Danubyu |(Municipal [limits) area |6 &q. mﬂ:s, Fpopulntion 19|21 Censuls 8,012.
. 4 e . 4
2— .e 8 . 29 . 29
59 . 8 ] 40 b5 50
10—19 . 1 2 11 . 13
Totals .. 21 7 84 5 9 |
X ) de;wg one Village (ndjoinizng Danubyu) 20/0 hon;eh olds.
2—4 - 7 . 23 e - 25
56—9 . 13 . i . 71
10—19 1 . 8 2 10
Totals. . 23 . 110 4 114

Nore 10 Taswz C.

The demand for cheroots fall during the rains, hence the number of workers
is generally larger in the dry season. In Moulmein the number of skilled
workers increases by about 30 per cent. in the dry season as the demand from
‘the Federated Malay States is largest during this period. At Danubyu.however,
there is no perceptible increase because a good number go out for work in the fields
Aduring the harvesting season when more money ean be earned.

At one time Moulmein was the chief centre of the industry but with the
growth of rival establishments at Rangoon, Prome and elsewhere, its fame has
declined somewhat. A few years ago Swe Choon and Co., a local tobaceonist
firm, opened two cigar making factories in the Federated Malay States, one at
Singapore and one at Taiping, picked cigar rollers being sent to work ut these
factories on monthly wages. The following official fizures indicate the number
of Moulmein workers now employed at the two factories mentioned above :

Numbers emigrated Numbers returned,

o F.M S
1928 .. .. . 35 1
920 .. " .. . 47 2

1930 ... .e . 12 .-



-

The tobacco used at these factories is sent in the prepared conditions, i.e.,
.in. rolls of- stretched leaf. KEight establishments in Moulmein work for the firm
in this work. : )

Working days per month.—This varies from 15 to 25 days per month in
most establishments. In some establishments with a steady output it is genernlly
20 days. Allowing 4 sabbath days and 1 day for illness, it never exceeds 25
days. The number of working days may be less then 13 days during those
months when rain is more or less comtinuous as work is delayec{ on account of
the dii?iculty of drying tobacco leaf.

Hours of Work.—Since piece work rates prevail, the bours of work are
not fixed. " In general this ia from 7-~8 hours a¢t Danubya and from 8—10 hours
at Moulmein. The usual hours ard from 7 A.M. to 5 .M. with pn hour off for
meals. In small establishments whero outslde labour ia not employed 3 to 5
hours is usual

Hours of work generally varies with the individua) worker. A slow worker
would work longer hours than a fast (skilled) worker to earn the same amonnt
of money. The skilled worker usually does 7 hours. Monlmeia ecigar makers
are generally more skilled than those at Danuhyun.

So also a woman with a family works only about 3 hours as she has to
attend to household duties as well. Children do ahout b hours a day.

Earnings—Although f)iece work rates ate wniform, the earning would vary
with the bours of worki The figures givea below are on the basia of an 8 hours
working day.

Skilled Work. © dAverage earnings per day.
‘Stripping .. . . . 3 to 4 annas.
Rolling leaf .. S . . 5 to 6 annas.
Cutting leaf .. . . .e 5 to 6 annas

- Making ecigars e . “ 5 to 6 annas.

Unskilled Work-

.Children i o S o 2 amnne,

" "Men . . .. 4 annas.

i E_ﬂ'ects of oceupation on bealth —Tho work is done undex healthy eonditions,
there being sufficient light and air in practically all establishmenta

Occupational diseascs~—It is said by some workers that the handling of
tobacco. tends to make the hair fall off and {o weaken the sight. I am not in &
position to discover what .percentage of the workers .are setunlly affeeted, if
indeed cause is attributable to fobacce, but if it does affect at all, it is probably
due to contact of dirty ﬁngers with hair or eye during working perioda. A
‘certain amount of dust is produced during the proocss of siftiag cruahed tcbasceo
used for the core of the eigars, and some of it might settle on werkers. But
crushing is not done at frequent intervale. Cigar maaafacturing is sedentary
work and a fair amount of outdoor exercise is required to keep good health, bat
most workers hardly take exercise beyond the walk to the establishment where they
work and back home. The health of ehildren employed do not appear ta suffer.

L. A. NICHOLAS,
Pottery Ezpert.
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Lerres yroM L. B. Greew, Esq., Dmeoror or Inpustams iv Charce, Mabras,
w0 THE AgRicUuLroralL Expert, IMmPrpian CouNciL 0P AGRICULTURAL
ResearcH, Smmua 8. W., No. 1149-A.|31, parep llts Agcusr 1931

REFERENCE.~Y our letter No. 1483} Agri., dated 3rd July 1931—Tobacco.

There are only two factories in the Madras Presidency manufacturing
cigars on an organised scale and the following remarks on tobacco manufacture
aro based largely on information gathered from these two factories.

L Importance of the business of making cigars, cigarettes and snuff, etc.—
The business of making eigars, cigarettes and snuff is important as it gives
employment to many.

As regards snuff, no statistical information is available. It is used by a
large section of the public and the manufacturers carry on this industry on
coftage lines, no snuff being produced by any established faetories.

(a) Name and situation of each factory—
() Messrs. Spencer and Co.’s Cigar Factory, Dindigul, South Arecot.
(#5) Messrs. McDowell and Co., Ltd.,, Post Box 36, Madras.
(b) Whether the machinery is power driven— ,
(s) Power driven—cigar box department only.
(i) Entirely hand operated.

(¢) Kind of products turned out.—Cigars, cigarettes and pipe tobacco by
No. (i) and cigars only by No. (4i).

(d) Quantity of manufactured products turned out—A little over half a
crore cigars weighing 50,000 lbs. were turned out by Messrs. Spenoers in the
period July 1930 to June 1931. The quantity of cigarettes and pipe tobaceo
turned out for the same period by the factory is insignificant.

30 to 40 lakhs of cigars weighing from 45 to 60 thousand lbs, are turned
out annually by Messrs. McDowell.

(¢) No. of workers employed.—250 men in No. (5) and 80 to 100 men and
boys in No. (s).

(f) Any other information of interest regarding these factories—In Messrs.
McDowell and Company’s factory, cigars are made, matured and treated on
entirely up-to-date lines, and by the same methods as those employed in present
day factories in Holland and Germany.

2. No information is available as to the amount of cigars, ecigarettes,
snuff, eto, made as cottage industry. There are small. factories besides
individual workers in Dindigul and Woriur rollmg cheroots for local consumption
and export to other places. Bidi manufacture is also carried on. extensively
in the Districts of Madura, North Arcot, Guntur, Malabar, and Kurnool as well
as in the City of Madras. Bidis are moatly consumed locally by the poorer
classes and also exported to Ceylon, Rangoon and the Straits Settlements.

3. There has been a steady decline in the outturn of cigars in both these
factories and sales have dwindled to about half of what it was 10 years ago.
The steadily increasing habit of cigarette smoking and particularly the heavy
jmport duties imposed in the eonsuming countries and the Empire markets,

L1ICAR . 2E
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have helped practically to kill the export trade in cigars. This result is ouly
to be expected where duties are lovied on the basis of weight and not on
vnlue, as it results in the much chenper Indian product having to pay exactly
the same duty as expensive Havana cigars costing 6 or 7 times as much.

4. The cheaper qualities of cigars are either made entirely of Indian
leaf, or consist of pure Indian fillers and bunch wrappers with an imported
outside wrapper. Medium priced brands contain a blend of Indian and
foreign fillers with imported wrappers, while the best brands are made entirely
of imported leaf. The last named however have a small sale compared with
the cheap and medium priced lines.

5. The enormous increase in cigaretle smoking coupled with the erushing
duties levied on Indian mgars in other countries lends ecolour to the fear
tbat the industry in India is never likely to reach the same state of impor-
tance which it enJoyed in past years. A large share of the ecigars manu-
factured is consumed in India itself, the balance is exported to other countries,
the chief markets being Great Britain, British East Africa, South Africa, Lgypt,
Basra, ete.

CoPY op LETTER FROM THE DirecToR oF INpUSTRIES, UNrTED PROVINCES, CAWNPORE,
T0 THE DIREOTOR-GENERAL OF CoMMERCIAL INTELLIGENCE AND BraTISTICS,
Cavrourrs, No. 2309(84, patep THE 4rdH SgPrempre 1931

With reference to your letter No. 4583-C.LE., dated the 14th July 1931, 1
have the honour to state seriatim in answer to your queries raised in the letter
under reply :— :

(a) Methods of marketing of tobacco differ in the villages and towns.
In villages most of the population prepare their own tobaceo for smoking and
chewing which are the only forms of consumption there.. They of course, get
their supplies of raw tobacco from the petty shop-keepers, who, in turn, get
their supplies either directly from the producers or from the whole-sale dealers
in the towns.

Mglrketing in the cities of manufactured smoking tobacco is merely in
the hands of shop-keepers. Very few prepare their own tobacco; whereas
chewing tobacco is had from the shop-keepers both in its raw and manufactured
state.

There are also some larger firms in the ecities whose business is to export .
and import raw tobacco from and to different parts of India. They are chiefly
situated in the towns.

(), (o), (d), (e¢) and (f) do not arise as there are no factories in thxu
provinee. ’

- (g) No information ean be given with regard to the approximate quantity .
of different sorts of tobaccos manufactured in U. P., as no data can be available
of articles manufactured by the workers in the cotta.ges a8 they do not maintain-
any records of their produets,

(3) There has been an enormons increase in the manufacture .of Biris *
i this province. They were not known before. As they are made on a cottage -
Industry basis, no information as to the extent to which this lncrease has gone
can be ngen. I
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(s) The tobacco used in the manufacture of these Biris is all indigenous.
Supplies of this in the United Provinces is had mostly from the Central Provinces
and Bengal.

{CoPy or LErTER FROM THE DiRECTOR OF INDUSTRIES, BENGAL, CALCUTTA, TO THE
DiReCTOR-GENERAL 0F COMMERCIAL INTELLIGENCE AND StaTistics, CALCUTTA,
.No. 15342-D.1.G., patep THE 6t OcCTOBER 1931.

With reference to your letter No. 4578|C.LE., dated the 14th July 1931,
and subsequent reminder asking  for particulars on several points raised
therein in connection with the preparation of a note on Indian tobaeco, I have
fhe honour to state that in the absence of a suitable depai-tmental agency for
the collection of industrial intellivence, we are not in a position to supply
up-to-date and exhaustive information on all the points. Such information
collected from various sources and at different times as is already available
from our records, is, however, noted below for your information and for such
use as you will hke to make of it in prepanng the note.

2. Item (a) of your letter~—The Department is not aware of any specxal
conditions that obtain in this country for marketing of Indian tobaced.
Raw leaf tobaceo, like other agricultural commodities, is sold in small
quantities in Ad¢s and market places by the cultivators, wherefrom it is
“collected by the middlemen Beparis or Aratdars brought to Calcutta or stored
in other important trading centres for snpply to big buyers.

3. Item (b) and (c) of your letter—There is no cigar, or snuff factory
.ooming within the operations of the Indian Factories Act. We have in our
reodrd names of 9 concerns within the Caleutta Municipal area where cigars
or roughly rolled cheroots are prepared. In some cases small disintegrat-
ing mills are used driven by electrie motors for manufacture of ball tobacco
for Indian consumption but in general such concerns do not ecome within the
definition of Factory under the Indian Factories Aect. The names of such
eoncerns are noted below :—

1, Addy, Hurry Das, 1 Chandney Chowk Street, Calcutta.
2. Bengal Cigar Corporaiion, 14[1, Ramkanto Bose Street, Caleutta.
3. Great Eastern Tobaeco Co., 14JA., Clive Row, Caleutta.

4. Macropolo D. & Co., Government Place, -East, Caleutta.

5. Nassin Bros.—158, Dharamtola 'Street, Caleutta.

-6. Spencer & Co., Ltd.,—58 Strand Road, Caleutta.

7. National . Cigar Factories—49, Maniktolla Street, Calcutta.
8. Bengal Tobacco Co.—3|B, Radhakanta Jew Street, Caleutta.

9. Ranee Tobacco & Cigar Manufacturing Co.~45, Chandney Chowk
Street, Caleutta.

The names of the power driven cigarette factoﬁes_using modern antomatic
cigarette making machinery and ecoming within the operations of the Indian
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Factories Act are noted below :-—

1. The Continental Stores Agency Co., Ltd., 82, Nimtola Ghat Street,
Calcutta.

2. The American Eastern Tobacco Corporation Ltd., 19, Dum Dum Road,
P. 0. Ghughudanga, 24-Parganas.

3. The Calcutta Cigarette Factory, Grand Trunk Road, Belur, Howrah.

.4. The Rameshwar Tobaceo Factory, 362 Grand Trunk Road, Salkia,
Howrah.

The above factories are confined to the manufacture of cigarette only.

4. Item No. (g) of wour letter—Cigar making as 8 home industry is
practised by a few families in Caleutta and to a very limited extent in the
Rangpur area, but the production under this head is negligible. Snuff is
prepared in Bariupur, Belghoria, Agarpara in the district of 24-Parganas and
in Serampore in the district of Hooghly. We have no information about the
scope and extent of the manufacture. There is a wide-spread distribution of
bids manufacture diffused throughout the province, but largely developed in
Caleutts where bidis are manufactured by ecollections of people in godowns
and dwelling houses. All the processes are carried out by hand. It is esti-
mated that in &nd in the neighbourhood of Caleutta there are some 13 factories
of this character where 10 or more persons regularly roll bidis, while in addition
to these there are numerous shops and places in every bazar and street in
Calentta where bidis are rolled mostly by Juvemle labour. As far as the infor-
mation of this Department goes no record is kept of the total sale or “consump-
tion of bidis and it is unlikely that any accurate statistics in this regard can be
obtained.

5. Items Nos. (d), (e), (f), (k) and (i) of your letter—~No reliable infor-
mation nor any further particulars of interest regarding those factories, under
the above items, are available in our records.

Copy oF LETTER TROM THE DIRECTOR OF INDUSTRIES, PUNJAB, TO THE DIRECTOR-
. GENERAL OF COMMERCTAL INTELLIGENCE AND Srtaristics, CarLcurra, No. 9350,
pATED THE 21sr Ocroser 1931.

With reference to your letter No. 4585-C.LLE. dated the 14th July 1931,
and a subsequent reminder No, 6618-C.I.LE., dated the 26th September 1931 I
have the honour to give below the required information seriatim :—

‘(a) Tobaceo is marketed mainly in the form of raw wuncured leaves.
Cultivators, after cutting it from the field, tie the leaves in the form of hanks
which are taken to the ecommission dealers in mandies for sale. In many villages
the output is just sufficient to meet the local requirements. Sometimes tobacco
leaves are also sold by villagers to the local shopkeepers in the form of rough
eured leaves, who mix them with rab (sugar mollasses) and pound them into ball
tobaceco used for smoking in ‘hookahs’. A cigarette manufacturing factory
recently established in Lahore, gets its supplies of tobaceo from the Madras
Presidency. .

(b) and (¢). The India-Ka-Tobacco Company, McLeod Road, Lahore, is
the only concern manufacturing clgarette with modern machinery.
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The machines installed in the India-Ka-Tobacco Company are worked
by power. The following concerns engaged in the manufaeture of cigarettes

employ hand labour :—

(1) M. Abdul Ghani, Mozang, Lahore.

(2) The Northern India Tobacco Company, Lahore.
(3) Phagoo Ram, Anarkali, Lahore.

Cigars are not manufactured anywhere in this province.

(d) and (e). The following statement gives

each cigarette factory :(—

the production and value of

Average
number of

Name of factory. Production. persons Remarks.
employed.

1. The India-Ka-Tobacco | Average weekly outturn 25 | It was started only a
Company, McLeod Road, | 60,000 cigarettea valued few months back.
Lahore. at Rs. 500.

2. M. Abdul Ghani, Mo- | Daily production is about 3
zang, Lahore. . 4,000 cigarettes and are

sold at rates varying from
. Rs. 7-8-0 to Ra. 30 per
thousand.

3. The Northern India To- | Daily production is about 3
bacco Company, Lahore. | 4,000 cigarettes and are

sold at rates varying from
Rs. 7-8-0 to Rs. 30 per
thousand.

4. Phagoo Ram, Anarkali, | Average daily production 2
Lahore. is 1,800 cigarettes, and

prices at Ra. 10 per thous-
sand.

(f) There is no further information of particular interest regarding these
factories as they have very recently been established.

(g) Information regarding the production of cigarettes by cottage workers

has been given in (d) above.
working on cottage scale.

(h) There has heen some increase in recent years.

Factories Nos. 2 to 4 mentioned therein are

(s) Tobacco imported from Madras and Mysore is used in the making of

cigarettes in this province. Tobacco grown loeally is considered wunfit for
such purposes on account of the thickness of its leaves. No instances are
known where tobacco has been mixed with foreign stuff in the manufacture of
eigarettes. . ‘

Further information on the subject will follow.
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‘COPY. OF A LETTER FROM THE DIRECTOR oF INDUSTRIES, PUNJAB, LaHoRE, T0 THE
DirECTOR-GENERAL OF COMMEUCIAL INTELLIGENCE AND StaTIsTICS, CALCUTTA,
No. 10526, patEp THE 20rH Novemsrr 1931

In continuation of my letter No. 9350, dated the 21st October 1931, I have
the honour to supply the following additional information :—

(3) and (c). The International Tobacco Corporation, "Govind Mahal,
Amritsar, is another power-driven Cigarette factory in addition to the one
already reported.

The following concerns engaged in the manufacture (¢{) of cigarettes and
(i) of snuff employ hand labour only :—

(3) The Unique Swadeshi Tobacco Company, 41, Civil Lines, Lawrence
Road, Amritsar.
(#) Snuff Factories—
'1. Pandit Tirath Ram Lal Chand, Hazro.
. Lala Thakar Das Nathu Mal, Hazro.
. Lala Parma Nand :Devi Ditta, Hazro.
. Bhai Bhag Singh Santokh Singh, Hazro.
. Lala Devi Ditta Hira Nand, Hazro.
. Lala Jita Mal Jawal Mal Pawa, Hazro.
. Lala Gopi Chand Jit Singh, Hazro.
. Lala Narain Das Amar Singh, Hazro.
. Rai Sahib Lala Gokal Shah, Hazro.
10. Bhai Kishan Singh Dhian Singh, Hazro.
11. Lala Gokal Mal Hans Raj, Hazro.
12. Lala Gokal Chand Hem Raj, Hazro.
13. Pandit Tirath Ram Uttam Chand, Hazro.
14, Sardar Ram Singh Kathuri, Hazro.
Cigars are nowhere manufactured in this province.

(d) and (e). The following statement gives the production and value of cach
of the concerns mentioned above :—

WO =IMDOtEWN

Average
number of|
Name of factory. Production. persons Remarks,
employed.
I-—'
1. The International To- | 2,00,000 cigarettes per day 59
bacco Corporation, Go- | of 8 working hours of
vind Mahal, Amritsar. the value of Rs. 300,
: weight 500 to 600 Ibs.
2. The Unique Swadeshi | This factory manufactures 10

Tobacco Company. 41,
Civil Lines, Lawrence
Road, Amritsar,

about 15,00,000 cigaret-
tes—1,50,000 packets—
3,000 boxes valued at
Rs. 9,000 per annum.
The approximate weight
of these cigarettes 5,000
Ibs.
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Pandit Tirath Ram Lal Chand, Hazro.
L. Thakar Das Nathn Mal, Hazro.
L. Parma Nand Devi Ditta, Hazro.
Bhai Bhag Singh Santokh Singh, Hauo.
L. Devi Ditta Hira Nand, Hazro.
L. Jita Mal Jawal Mal Pawa, Hazro.
L. Gopi Chand Jit Singh, Hazro. J
R. 8. L. Gokal Shah, Hazro.
)

10-30 workmen ‘in ecach
factory.

(IR RN o o

©

L. Narain Das Amar Singh, Hazro. The total output of snuff at

Hazro is about 24,000
maunds value at
Rs. 12,00,000 per annum.
The manufaecture of snuff
has decreased to a great
extent, as the Kashmir
and Bahawalpur States
have increased their import
duty on this commodity.
Many snuff manufacturers

have migrated there and
13. Pandit Tirath Ram Uttam Chand, Hazro.}

10. Bhai Kishan Singh Dhian Singh, Hazto.

" 11. L. Gokal Mal Hans Raj, Hazro.

' 12, L. Gokal Chand Hem Raj, Hazro.

—— em———

manufacture snuff by im-

porting  tobacco  from

14. S. Ram Singh Kathuri, Hazro, Hazro.

(f) There is no further information of particular interest regarding these
factories.

(g) Detalled information regarding the productlon of cigarettes and snuff
has been given above.

(h) There has been a considerable decrease in the productxon of snuf
during the last ten years.

(i) Tobacco used in the factories manufacturing - cigarettes is inpotted
from Guntur in the Madras Presidency, Kukra a Railway Station on the
Rohilkhand and Kumaon Railway and Nadiad in Gujarat, Kathiawar. The

factories manufacturing suuff use chiefly Hazro tobacco. This is a cottage
industry. '



Statement received from the Director-General of Commercial Intelligence and Statistics with his demi-official letter
No. 4890-C.1.E., dated 27th July 1931,

Exports of Tobaceo (manufactured and unmanufactured) from British India.

Quantity. Value.
Articles.
1027-28. 1928-29. 1929-30. 1930-31. 1927-28. 1928-29. 1929-30. 1930-31.
Lbs. Lbs. Lbs. Lbs. Rs. Ras. Ras. Rs.
Tobacco—
Unmanufactured . 28,087,660 | 32,932,102 | 25,972,767 | 27,970,510 | 98,57,840 1,22,61,802 99,48,397 96,72,641
Manufactured—
Cigars .e .e 281,602 260,370 280,604 219;762 3,01,319 2,85,808 2,98,724 2,45,666
Cigarettes .. . 288,166 284,077 202,910 342,087 2.98.218 2,69,739 2,79,860 3,16,445
Other Sorts .. . 589,163 422,847 523,075 560,273 1,65,931 1,29,685 1,156,076 1,30,391
Total Tobacco o | 29,246,489 | 383,809,396 | 27,069,356 | 20,002,632 | 1,08,13,308 | 1,29,47,034 l.O‘l.Q:OW 1,03,86,043

613



Aversge value of Exports of Tobacco.
” . - SR — -
= Average value per owt.
E Artioles, . : -
1927-28. 1928-29. 1929-30. 1930-81.
"B ar| Re.&».] Rs a 2] Rea®
Tobacco—
Unmanufaotured . . . . .. . 3 411 an 9 @21 5] 811 g
Manufactured—
Cigars . . . . . .| 1914 6] 1221410] 119 ¢ o] 1256 3 &
Cigarettes o« oo e e e e 1514 5[ 108 510 107 0 4] 108 9 10
OtherSortss. ~ ««  +. v oo o | 10 4| sa 58| 201082 11
n
g , » .
- v aaa ) T T L SISy eIy iy AN S LG e - e o———




~- Statement- receied- from -the - Dmctor-Gamrai of Commercial Intelligence and . Statistics with kis demi-official lestor
‘No. 4890-C.L.E., dated 27th July 1931,

ﬁnpbrts of Tobaeco (manufactured and unmanufactured) into British India from foreign countries by séa.

Quantity. Value.
Articles. ) ‘
1927-28. | 1928-20. | 1920.30. | 1030-31. | 1927.28. | 1928-20. | 1929-s0. | 1930-31.
Ibs. 1ba. Ibs. Ibs. Rs. Rs, Rs. Rs.
Tobacoo—
Unmanufactured ..| 38084051 e766,716] 4,551,848| 1,808,381 | 32,01,02 | 67,42,364 89,71,521 | 14,39,648
Manufaotured-w- .
Cigars . . 35,973 84,490 39,653 32,614 2,00864] 1,74218) 1,75014] 1,569,546
' P
Cigarettes .. . 5,605,966 4,962,083 5,282,965 3,069,602 | 2,39,96,319 | 2,00,90,260 | 2,13,16,574 | 1,22,48,144
Tobsocoforpipes snd | 254257 | 217604 | 203253 180,648 | 1516088 | 1315435 | 1356041 | 1088627
cigarettes. .
Other Sorts .. . 56,898 29,589 32,991 39,752 2,18,023 1,37,251 1,560,940 1,79,848
Total Tobacco e 9,928,045 | 11,994,672 | 10,130,610 4,920,987 | 2,91,32,346 | 2,74,69,528 | 2,69,70,990 | 1,51,15,809

g



Average value of Imports of Tobacco.

Average'value per cwt.
Articles. .
1927-28. 1928-29, 1929-30. 1930-31.
Rs. a. P. Rs. a. P Rs. A. P ‘Rs. &, F.
Tobacco—
Unmsanufactured . . . . . 8014 5 95 2 1 9711 7 100 S 11
Manufactured—
Cigers .. . . . . .| ewionf s8510 4| 40512 8| 650 2 6
Cigarettes .. . . . W] 9 02| ee65| 1148 w5
. . N ‘ :
_ Tobacco for pipes and cigarettes . . . 667 14 1 676 10 9 712 10 10. 843 0 8
. Otl{érSor'w.. . . . . . 429 2 10 51916 7 512 6- 6 506 9‘9
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APPENDIX XXIL

Suvesecr No. 23.
THE MARKETING OF AGRICULTURAL PRODUCE.

In their chapter on Communications and Marketing, the Royal Commission
on Agriculture in India drew attention to the economie loss which accurs
. through ineffective marketing and made the following definite recommendations :—

(24) Apart from the organisation of produncers for the sale of produce, the
arost effective means ‘ef eliminating unnecessary middlemen are the
provision of good roads and the establishment of well regulated
arkets, easy .of access to the eultivator.

(25) The establishment in all provinces of regulated markets on the Berar
gystem as modified by the Bombay legislation is.recommended.

(26) The system of regulated markets should be extepded 4o products cther
than cotton.

{27). Regnlated markets should -enly be established pnder provincial lugis-
dation.

(28) Local governments should take the initiative in establishing regulated
markets and such markets should e established jmmediately in a
few suitable centres.

(29) The initial expenditure on land snd bnildings incnrred .in startiog
such markets should be met from a loan from provincial revenues.

(30) The relatmnshxp of 8 regulated market to tbe council of any mmnni-
cipality or to the local board in the area in which it is established
will require carefui epnsideration in drafting the necessary legisla-
tion.

(31) Suggestions are made in regard to the personnel of the market eom-
mittee. v

(32) Machinery should be provided for the settlement of disputes arising

in regulated markets. This should take the form of a board of
arbitrators,.

(33) Amongst the duties of the market eommittee shquld be that of plaving

marketing information in a suitable form at the disposal of users
of the market. »

{34) Action should be taken to prevent brokers in a regulafed market from
acting for both buyers and sellers.

(35) Storage accommodationn on a limited scale should be provided in
regulated markets,

(36) Suggeshons are made for the utilisation of regulated markets for

purposes of propaganda in favour of agricultural improvement and
of thrift.

; It is of imterest to xeview briefly the progress which has taken place since the
Royal Commission reported and to see what oufstandmg dnﬁculhes if any, pre-
vept progress jin particular areas.

2. The Bombay Cotton Markets Act, 1927, :to wlnch .referenee is made in
‘the Royal Commission’s report, became opemhve with the publication of the
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statutory rules in 1929, A new regulated market under the Act has been
-established at Dhulia and the first year’s report of the Market Commitice
‘(Enclosure I) shows that, on the whole, it has been suceessful. An outstanding
feat:ure was the provision for the proper settlement, hearing of ecomplaints ‘hy
cl}ltlvators and other sellers ; 167 disputes were settled by the Market Superin-
tendent and 8 by the Disputes Sub-Committee. The size of the market will be
gat!lered from the fact that approximately 34,000 cartloads of Kapas and Cotton
mainly the former were dealt with during the season.

3. In the Holkar State, regulated markets for eotton have been steadily
developed during the past 3 years or so, and it was reported vecently' that five
markets were working successfully. C

4. In Berar, which has always been a pioncer in this matter, the rules made
under the Berar Cotton Markets Law of 1897, ‘were reyised in 1931, so as to
‘bring them more generally- into accordance with the recommendations of {he
Royal Commission on Agricnlture and of the Indian Central Cotton Comumittee.
One important change made is that half the members of the Marketing ‘Com-
miftee are now elected by the cotton growers of the area served by ‘the market.

‘5. In-the Central Provinees (proper), open cotton markets have existed
for many years. These have been established under the Municipal Aet, 'but,
as this fact was found to lead to difficulties in introducing modern improvements
and that, on the whole, the systém was inferior to that prevailing in Berar, &
private member’s bill has recently been introduced in the provinecial legislative
council for the establishment of cotton markets on the lines of those in Berar
and Bombay.

6. In Madras, lack of the necessary legislative sanction deleyed 'the ustab-
lishment of regulated markets for cotton and other produce for some yeavs.
Recently a “Bill to provide for. the establishment and better regulation of
markets for commercial erops in the Presidency of Madras” (Enclosure II), Las
been introduced. This bill follows the principle recommended by the Royal
Commission of extending the system of regulated markets to .all commercial
.erops. - v .

7.'The recommendations of the Royal Commission were examined by all
provincial governments. In the United Provinees a market survey was consideced
the first necessity and in Burma the committee appointed to enquire into wonditions
. of “yico and paddy trade” was asked to advise the Local Government on the
Royal :Commission’s -recommendations. . . :

8. In Bihar and Orissa, the Commission’s recommendations were found
inapplicable to conditions obtaining in that province. At the Simla Conference,
1928, it was pointed out that the vested rights of the proprictors of existing
markets under the permanent settlement stood ‘in the. way of taking -euch
action as the Royal Commission recommended. It is an -essential feature of the
‘scheme for regulated markets on Berar and Bombay lines that unauthoxised
markets within a certain radius of the regulated market should be prohibited. In
Bihar, 95 per cent. of the markets in zemindari areas belonging to the proprietors
of the land and the profits arising from them, were taken into account at the time
of ihe permanent settlement, a fact which renders . prohibition of unregulaicd
markets well-nigh impossible. The difficulty described applies fo othar per-
manently settled tracts, and to some extent to all zemindars tracts, so that where
that form of land tenure prevails, a modification of the regulated-markets scheme
seems ealled for. The solution, undoubtedly, lies in the direction of legislation
to permit of the regulation of the eonditions of trading in particular eommodities
in all markets instead of the regulation of the management of the markets them-
gelves. There is scope here for careful economic investigation.
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] 9. In paragraph 427 of their report dealing with the value of provincial
boards of economic enquiry, the Royal Commission drew attention to the sucoess
of economic studies conducted by this agency in the Punjab. In the United
Provinces the newly constituted board has taken up the study of certain questions
connected with the marketing of agricultural produece.

10. While it is satisfactory to be able to record that a certain amount
of progress has been made in the organisation of markets, it has to he ad-
mitted that progress is much too slow. The Central Banking Enquiry Com-
‘mittee has made a number of important and far-reaching recommendations
which should assist in the finance and marketing of the produce of the eouniry
on the wholesale scale. Their recommendations for the creation of licensed ware-
house,; in particular, may prove of great value to the cultivator. But it is not
possible to- diseuss these propesals apart from the finaneial structure on which
they are to-be based ; meantime there is great scope for the improvement of the
primary markets ‘where the cultivator sells his produce. The effect of present
low prices for agricultural produce would be considerably mitigated if the
waslage due to inefficient marketing were reduced.

11. The subject is therefore placed before the Advisory Board for cou-
sideration whether, and in what manner, the Imperial Council of Agricultural
Research can take the initiative in. assisting in the more rapid development of
betier primary markets for agricultural produce in India. :

T. VIJAYARAGHAVACHARYA,
Becretury.
Dated the 6th January, 1932.

ENCLOSURE 1
‘AxNvaL: Reporr or TEE DHULIA CorroN MARKET ¥OB THE YEAR 1930-31,

Introduction—For a long time, the Government of Bombay hkad in
_ view the establishment of a regulated Cotton Market to be run on lines
gimilar to those in the Berars but with certain improvemente. The Cotton
. Murket Act was accordingly passed in 1927 and rules thereunder were
framed in 1929. In Febrnary 1928, the Dhulia Taluka Development Asso-
ciation passed a ‘resolution requesting ‘local bodies, viz, the District Loeal
Board and the Dhulia Municipality to move Government fo apply the Act to
" Dhulia. The District Local Board, West Khandesh, passed a resolution
accordingly on 11th - September 1928. The Dhulia Municipality also follow-
ed suit. In addition, the leading trade members, Gulabchand Shet and
the iate Kashinath Shet showed considerable enthusiasm in making repeated
requesis for a’ well organised and regulated market for Dhulia. The Market
" Yard (7 acres and 31 gnnthas) was offered at & nominal rent and free of
‘altered assessment for a period of three years by Mr. Colabawalla and
Penkar and the Manmad Manufacturing Company. As a result of this ready
resporse from the local factory owners, merchants, agricultarists and Local
Authorities, Government selected Dhulia as the first place best suited for the
organization and conduct for a regulated eotlon market.

Tt was first \intended to coinmence the operations of the Act at the com-
mencement of the season, viz, early in October but owing to delay in the
paublieation of the names of the members of the Commxttee—electgd as well
as nominated—and in the decision of other questions, the Committee eovld

not meet till 30th September 1930.
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Members.—The following members constituted the first Cotton Market
Committee, for the triennial period ending August 1933 :—

S A

11

12.

13,

14.

The

Cotton growers.

Mr. Uttamrao Bhilajirao Deshmukh, Morana (Taluka Dhulia).
Mr. Sampatrao Ganpatrao Patil, Mukti, (Taluka Dbulia).
Mr. Tikaram Kashiram Patil, Bhadna (Taluka Sakri).

Mr. Labu Chimnaji Patil, Virdel (Taluka Sindkheda).

Mvr. Govindrao Zaga Patil, Dhulia.

Mr. Jairam Krishna Patil, Ghodada (Taluka Sakri).

Mr. Yashavantrao Dalpat Patil, Varshi (Taluka Sindkheda).

Cotton Traders.

Mr. J. P. Tarapore, B.A,,

. Mr. Gulabchand Hiralal Shet,
10.

Mr. Chandrabhan Nandram Shet,

. Mr. Chunilal Maganlal Shet.

Representatives of Local Bodies.

Mr. Motiram Kadu Patil (Distriet Loeal Board)—From 1st October to
29th June 1931, and

Mr. Dipchand Sapadu Patil, from 30th June onwards,
Mr. Ganpatrao Moghaji Varade (Dhulia Municipality).

Government Nominee.

Mr. S. H. Prayag, M. Ag., Cotton Breeder, Khandesh, Dhulia, (Mr. 8.
H. Prayag was elected Chairman for the year. During his
absence on leave for a month and a half Mr. Govindrao Zaga Patil
held the office of Chairmanship).

following were other office-bearers for the year 1930-31 appomted by

the Con.mittee for the conduct of market business.

1.
2,
"3

1.
2.

Controlling Sub-Committee.

Mr. S. H. Prayag.
Mr. J. P. Tarapore.
Mr. Uttamrao Bhillajirao Deshmukh.

Disputes Sub-Committee.

Mr. J. P. Tarapore.
Mr. Govindrao Zaga Patil.

3. Mr. G. M. Varade.
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Auditors.

1 Mr. G. M. Varade,
2. Mr. Govindrao Zaga Patil.

'Vice-Chairman.-—.Mi'. Ganpatrao Moghaji Varade remained as Vico-
Chairman till 21st April 1931, when Mr. Govindrao Zaga Patil took his place
as Mr. G. M. Varade ceased to be on this seat owing to re-election of the mem-
bers in the Municipality. -

. Working of the regulated market and difficulties encountered.—In the
beginning, the Committee experienced considerable difficultics. A large
section of the cotton merchants though in favour of the application of the
Act to Dhulia, desired to postpone it till the next year for reasons of trade
depressioz and dislocation of traffic in general: due to mass Civil Disobeilience
Movement. Attempts were made to approach the Collector for its postponement
and to move the Dhulia Municipality to send a resolution of postponement.
But as the Committee bad already started its work and had begun ita sittings to
frame the bye-laws, it was considered undesirable to postpone the working.

As the Committee had to start its work without the necessary funds, Gov-
ernment was approached for a loan of Rs. 5,000. To avoid delay, Government
in their resolution (G. R. R. D. No. 374|28, dated 5th November 1930) imae-
diately sanctioned an advance of Rs. 3,000 as part of the loan. The bye-laws
had to be framed as the Committee could not funetion without these. In this,
the Committee received considerable help from the late Rao Saheb K. M. Pawar
(whose untimely death, the Committee so deeply mourns). These bye-laws were
submitted on 13th October 1930 to the Commissioner, C. D., Poona, who was
kind enough fo give his immediate sanction.

It was at first announced that the market was to be opened on 27th
November 1930, at the hands of the Commissioner, C. D., Poona. -This was
resented by the cotton merchants and “ Hartal” was declared. The trouble
assumed a serious form paralysing the trade for some time, the market being
closed for five days. Wiser counsels soon prevailed and the situation was
reconciied by an amicable agreement between the eotton traders and growers.
The market was opened om Ist December 1930. The delay in the opening of
the market by 4 month and a half after the season had commenced eaused rome
inconvenience to the strict adherence of some of the rules—licenses had to be
given to weighmen who had already been engaged by the cotton traders ; open
piddig could not be brought into force for some time ; the cotton could not
be graded and valued separately owing to the mixed nature of the cotton
brought into the market. Emergency meetings had to be held and  certain
modifications in the bye-laws bad to be made. With the opening of the regulated
market, there were indications of slight reduction in the rates offered for seed
“cotton, owing to the disallowance of all unanthorised frade allowances to which
the traders were accustomed. This had & temporary set-back on the trade;
some of the seed cotton carts that had come or should bave come to Dhulia
market, were found going to Amalner market, in the hope of getting higher rates.
In crder to impress on the minds of cotton growers the benefits arising out of
such regulated markets, a vigorous propaganda had to be undertaken.

Propaganda work.—A leaflet showing the benefits to be derived :!'ro.m
regulated market was at first printed and a thousand copies were distributed in
the area that served the Dhulia Cotton Market, viz., three talukas of Dhulia,
Sakri and Sindkheda. A dozen magic lantern slides showing the aims and
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objects of regulated markets were prepared and lectures with the help of thesg
were delivered at the following important eentres : —

(1) Kusumba, (9) Chimthana,
(2) Wani, (10) Sindkheda,
(3) Arvi, (11) Chanda,
(4) Songir, (12) Shirud,
(5) Mukti. (13) Borkund,
(6) Nyahalod, (14) Vinechur,
(7) Nardana, {(15) Mordad.
(8) Dondaicha,

In addition, an officer of the Agricultural Department visited the
ginnery every day for about 20 days to watch the progress, to settle the dis-
putes and to make the necessary suggestions. Some enlightened cultivators and
few representatives of the growers spread the knowledge of the obvions bencfits
of such a market among the illiterate and ignorant cotton growers both in the

-* market yard and in the mofusil. All this had the desired salutary effect.

The total number of carts—seed cotton and lint—that entered the market

from 1st December were as follows :—

Kind of Cotton. No. of earts.
Seed-cotton .. - . e 32522
Lint .. .. .. ’ e .. 1,296
Cotton waste (low grade eottomn) .. .. .. 96

" Statement of receipts and expenditure—See table enclosed.
Staff engaged—The following was the staff engaged during the year :—

Serial Designation. Pay. ]Allowance.] Remarks.
No.
Ra. Ra.
Per. Per
mensem. | mensem.
1 | Superintendent .. .e . 100 10 | Permanent,
2§ Clerk . .. .. .. 25 |- .. »
3| . . .. . .. 25 .. Temporary
4 | Gateman .. . . 17 .. ”»
5 » .. .. .. .. 17. .. " -
6 ” .. .. . .. 17 .o »
7 » .. .- . . 17 - ”
8| . .. e .. 17 U
9 | Peon .. . .. 16 . Permanent.
10 } Night watchman .. .. .. 15 . Temporary.
11 » » .. .. . 15 .. .
12 | Sweeper .. .. .. b 10 .. »

Meetings.—The first- meeting was held on 30th September 1930. As the
bye-laws had to be framed, the number of general Committee and Sub-Committee
meetings held in October and November 1930 were frequent, there being in all
10 meetings during the course of two months. Emergency meetings were also
held on 27th November and S8th December to settle certain vital issues. The
total number of meetings in all was twenty-two. There was no occasion on which
a meeting had to be postponed for want of & quorum.

Boenefits derived—The first outstanding feature of this market which seems
to have appealed to the cotton grower is the provision for the hearing of his
eomplaints by the Market Superintendent and by the Disputes Sub-Committee.

L1ICAR 2G
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Il.l the unregulated market the grower is entirely at the mercy of the irader.
Since first December, 167 disputes were scttled by the Superintendent and 8 by
the Disputes Sub-Committee. Though the task entrusted to this Committee was
arduous, it is a matter of gratification to note that this Committee was ahle to
settle the disputes to the satisfaction of both the parties and in no case was their
decision set aside. The grower finds that he is given a squarer deal than what
he would bave got before. The other benefits oblained by the grower can be
summed up as follows :—
(1) Facilities for the stay of carts during odd hours.
(2) Safety of cotton earts from theft.
(3) Announcement of daily cotton prices.
(4) Regularity and ‘control of fees levied by cotton traders, viz., Adat
Panjarapole, ete. '
(5) Correct weighment.
'(6) No unauthorised deductions in weight and no other trade allow-
ances except those included in the bye-laws.
(7) Proper value for the quality of cotton.

The above does not represent all that can be desired. There are still many
defects and long established abuses which have yet to be overcome. Disputes
arise as regards the deductions in rates or allowances to be given in cases of
cotton containing earth, sand or moisture and formula is to be developed and
is before the consideration of the Committee for settling these difficult questionus.
A good deal of improvement is, therefore, necessary before the benefits of such
s market may well be realised. To effectively earry this out, alterationy and
modifications in the existing rules and bye-laws are also necessary and the Com-
mittee has approached the authorities concerned for the necessary changes. It
is hoped that most of the defects will be remedied in the course of a year or
two.

Visitors,—During the year the gentlemen who had been specially deputed
by the authorities concerned to pay their visits fo this market, were (1) Mr, 8.
S. Salimath, B. Ag., Deputy Director of Agriculture, S. D., Dharwar,
(2) Mr. V. V. Gadgil, B. Ag., Deputy Director of Agriculture, Konkan, Ratna-
giri, (3) Mr Syed Ali Husain, B.A,, L.T., deputed from the Managing Director,
Bombay Provincial Bank. All of them expressed their satisfaction for a good
beginning made in the initial stage of such a regulated market.

Conclusions.—It is a matter of gratification to note that the market on
the whole, has come out successfully through a period of unprecedented strain
and though it had to face opposition from the cotton traders in the beginning,
the Committee received hearty co-operation from them after the starting of the
market. In the working of the Committee every help was given by all the officers
of the Revenue and Agrieultural Departments. The Committee is very much
thankful to the Commissioner, C. D., and the Collector of West Khandesh, for
the prompt assistance rendered to the Committee in the matter of advance
which the Committee so badly needed in its initial stage of working. The Com-
mittee also feels very grateful to Mr. C. G. Marathe, Hozur Deputy Collector,
Dhulia, for the valuable help rendered by him in the framing of the bye-laws
and in the modifications and amendments to the rules and bye-laws and in guiding
the meeting properly.. ‘

In the conduet and discharge of my work, I am glad to report that I

_ received the hearty co-operation of all the members of the Committee and
' especially those of the Disputes Sub-Committee, viz., Messrs. Tarapore, Ganpat-
rao Varade and Govindrao Patil. Among the staff, Mr. Y. V. Salunkhe deserves
special mention for the zeal and enthusiasm be put into the work by daily
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attending the factories and by settling the disputes on the spot. Mr. Lalsing
Patil also deserves praise for his bard work.

Dhulia may well be proud of being the pioneer in the opening of a regu-
lated market in- the Bombay Presidency and especially at a time when the
economie depression was very great. It is hoped other markets will soon
come umder the regulations and make trade smooth and free from abuses.

S. H. PRAYAG,
Chairman,

Cotton Market Commititee, Dhulia.
DauLIa,

The 1st September 1931.

Cotton Market Committee, Dhulia.
Statement showing receipts and expenditure during the year 1930-31 (from
12th Oectober 1930 to 31st August 1931).

Reoceipts. Expenditure.
Rs. A, p ) Rs. A. P
1. Market cess .. .. 4,563 3 0] 1. Establishment .. 184913 0
2. Registration and License 2,865 12 0] 2. Registration and 71 8 0
fee. License (refund).
3. Ground rent .. .. 97 8 0| 3. Postage and tele- 401 13 6
gram. .
4. Miscellaneous .. 296 0 0} 4. Ground rent .. 15 0 0
5. Printing .. .. 132 0 0| 5. Miscellaneous .. ‘30411 6
6. Badges . . 25 2 0] 6. Lighting .. .. 17113 6
7. Postage and telegrams .. 45 4 0| 7. Printing .. . 680 12 O
8, Lighting . . 1 8 0| 8 Badge .. .. 303 8 0
9. Municipal tax, ete. 3 2 6] 9. Building .. .. 4392 2 9
10, Commission .. - .. 1 6 6| 10, Furniture.. .. 274 6 0
11. Government advance .. .2,000 0 0| 11. Municipal water tax, 39 9 6
ete.
12, D;spubes Sub-Committee’s 2 0 0] 12. Stationery .. 7813 9
N
13. Travelling allowance 0 6 0} 13. Travelling allowance 240 8 O
(refund). to members.
Total expenditure .. 9,464 8 6
Balance with
Urban Bank,
Dhulia as
under current Rs. A. P.
account .. 135 3 3
Saving Bank
account .. 340 2 O
Balance with
Mr. Ratanshi
Hirji Tara-
wala, Bombay 25 0 0
Balance on
hand .. 68 4 0 558 9 6
Total .. 10,023 3 0} Total . .. 10,023 3 O
(Sd.) (Sd.) 8. H. PRAYAG,
Superintendent, Chairman,
Cotion Market, Dhulia. Cotton Market Commitlee, Dhulia.
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ENCLOSURE IL

A Bill to provide for the establishment and the better regulation of markets
for commercial crops in the Presidency of Madras.

Pi:eambl};.'—Whereaé it is expedient to provide for the establishment of
recognized open markets for the pirchase and sale of commercial crops in the
Presidency of Madras and for the better regulation of such markets ;

And whereas the previous sanction of the Governor-General las been
obtained to the passing of this Act ; '

It is hereby enacted as follows :—

1. Shors title—(1) This Act may be ealled the Madras Commercial Cropa
Markets Aect, 19

(2)»Ea:tent.—1t extends to the whole of the Presidency of Madras.

2. Dcﬁnitibns,—in this Act, unless there is anything repugnant in the
subject or context, : '

(i) ‘ Commercial crop.’—* Commercial erop” means cotton, groundnut,
tobaceo or any other crop or grain which the Local Govermuent
may, by notification in the Fort 8¢. George Gazette, declare to be
a commercial ¢rop for the purposes of this Act,

(it) ¢ Grower of a commercial crop.’—* Grower of a commerecial crop”
sball not include a dealér or broker in that erop although he may
grow that erop. If a question arises s to whether any person is
a grower of a commercial ctop or not for the purposes of this
Act, the decision of the Collector of the district in which the
market is situated shall be final ;

(#i) ‘Local body.’—* Local body” means the Corporation of Madras or
a municipal council-or a taluk board or a panchayat constituted
under any enactment for the time being in force ;

(i) ¢ Market.—“ Market mesans a market established under section 3 ;

(v) ¢ Prescribed.’—% Prescribed” means preseribed by rules of bye-laws
made under this Aet; and

(vi) ¢ Taluk Board’—* Taluk Board” means a Taluk Board constituted
under the Madras Loecal Boards Act, 1920 (Madras Act XIV of
1920), and, where in any part of a district there is no taluk hoard,
the distriet board constituted under the said Act.

3. Notification of & market.—(1) The Local Government may, at the re-
quest of or after consulting a loeal body, by notification in the Fort St. George
Gageite, establish any place, being the property either of the Local Government
or of the local body, as a market under this Act for the purchase and sale of
any commercial erop or class of commercial erops specified in such notification.

(2) Every such notification shall define the limits of the market so estab-
lished, and may, for fhe purposes of this Aect, include within such limits such
" local area as the YLoeal Gove'i'nmenél may determine.

4. No private markel to be openéd in or near places declared to be markets.—
Wherever the Local Government have, by a notification under wsection 3,
established any place as a market for the purchase and sale of any specified
commereial erop or class of commercial ecrops, no person shall, within the

limits of such market or within such distance thereof as may be notified in the
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Fort 5t. George Gazeite in this behalf by the Loeal Government, except with the
sanction in writing of thé Local Government authenticated by the signaturé
of a Secretary to the Local Government and subject to such conditions as may
b.c imposed in such sanction, set up, establish or continue or allow to he con-
tinued any place for the purchase and sale of such erop or class of crops.

_ ¢ Ezplafa:(tion.—A person shall Aot be deemed to set up, establish or eon-
tinue or a.ll?w to be continued a place as a place for the purchase and sale
of commnercial crops within the meaning of this section if he sells his own

erops oulside the premises set aparf by the market committee for such pur-
chase and gale.

5. The market commitiee~—(1) The management and superintendence sof
every market shall be vested in a market committee. The market committee
shall be constituted in such manner as this Local Government may determine

and shall consist of not lees than twelve and not more than sixtecn members.
Of these—

($) not less than one-half shall be persons elected by the growers of
the commercial crop or class of commercial crops in such area
as the Local Government may determine ;

(i) two shall be nominated by the Local Government ;
(#ii) two shall be elected—

(a) by the Corporation of Madras from among its members, in case
the market is situated within the city of Madras, or

{b) by the municipal council from among its members, in case the
market is situated within the municipality, or

(¢) by the taluk board from among its members, in case the market
is situated in a non-panchayat area, or ‘

(d) by the panchayat from among its members, in case the market
is situated in & panchayat area, or :
{¢) by the members of the loeal bodies concerned from among them-
selves in case the market is situated within the jurisdietion of
morga than one local body ; and
(iv) the remainder shall be élected by the traders in the market in such
manner as the Local Government may determine.

Provided that & member elected in his capacity as u member of a parti-
calat local body, shall cease to hold office as member on his ceasing to be a
member 6f the local body by which he was elected.

(2) Every market committee shall elect one of its members to be its chair-
man. .

6. Market commitiee tn be a body corporate—Every market comnittee
shull be a body eorporate by such name as the Local Government may specify
in the notification establishing it, shall have perpetual succession and a
common seal, may sue and be sued in its corporate name, and shall be corapetent
to acquire and hold property, both movable and immovable to lease, scll or other-
wise transfer any movable or immovable property which may have becorae
vested in or been acquired by if, and to ¢ontract and to do all other things
necessary for the purposes for which it is established.

7. Sub-committes and joint committees and delegation of powers—The
market committee may appoint one or more of its members to be a sub-com-
mittee or to be a joint committee for the conduct of any work or te report on
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any matter, and may delegate to any one or more of its members such of its
own powers or duties as.it may think fit.

8. Appointments and salaries of servants of the wmarket commitige.—
(1) Subject to such rules as may be made by the Local Government ia this
behalf, a market committce may employ such officers and servants as may. be
necessary for the manngement of the market, may pay such officers and servants
. such salaries as it may think fit and shall have power to control and punish
them. The Committee may also provide for the payment to its officers and
servants of such leave allowances, pensions, gratuities or compassionate allow-
ances as it deems proper ; and may contribute to any provident fund which may
be established for the benefit of such officers and servants.

(2) The Committee shall in the case of any officer or servant of Govern-
ment which it employs, pay Government such contribution towards the pension
and leave allowances of such officer or servant as may be payable under the
regulations in that behalf in force for the time being.

9. Ezecution of contracts—(1) Every contract entered into by the market
committee shall be in writing and shall be signed on behalf of the market com-
mittee by the chairman and two other members of the committee.

(2) No contract other than a contract executed as provided in sub-scction
(1) shall be binding on a market committee. :

10. Market Commitiee Funds—(1) All moneys received by a market com-
mittee shall be paid into & fund to be ealled the ¢ Market Committee Fund' and
all expenditure ineurred by the market committee under or for the purposes of
this Aect shall be defrayed out of the said fund ; and any surplus remaining
after such expenditure has been met shall be invested in such manner as mnay be
prescribed by rules. )

(2) (a) Every market eommittee shall out of its' fund pay to the Local
Government the eost of any special or additional staff employed by the Local
Government for the purposes of such eommittee.

(t) The Local Government shall determine the eost of such special or
additional staff and shall, where the staff is employed for the purposes of
more than one market committee, apportion such cost among the committees
coneerned in such manner as they think fit. The decision of the Local Govern-
ment determining the amount payable by any market committee shall be final.

11. Purposes for which the .market commiitee fund may be erpended.—
Subject to the provisions of section 10 the market committee fund shall be ex-
pended for the following purposes only :—

(s) the maintenance and improvement of the market ;

(#) the constrnction and repair of buildings which are necessary for
the purposes of such market and for the health, convenience and
safety of the persons using it ;

(i) the pay, pensions, leave allowances, gratuities, compassionate
allowances and contributions towards leave allowances, pensions or
provident fund of the officers and servants employed by the market
committee ;

(iv) the expenses of and incidental to elections ;

(v) the payment of interest and sinking funds on Ioans that way be
raised for purposes of the market ;



234

(vi) the dissemination of information regarding all matters relating to
marketing ; and

(vii) propaganda in favour of agricultural improvement and thrift.

12, No trade .allowance mot recognised by custom or rules allowable—No
trade allowance, other than an allowance prescribed by rules or bye-laws made
under this Act, shall be made or received by any person in any transaction in
a market estabhshed under this Act, and no Civil Court shall, in any suit or
proceeding arising out of any transaction in any such market, bave regard to
any trade allowance not so prescribed.

Ezplanation—Every deduction other than deductions on account of
deviation from sample, when the purchase is made by sample, or of deviation
from standard, when the purchase is made by reference to a known standard or
on account of difference between the actual weight of the sacking and the standard
weight ; or on account of the admixture of foreign matter, shall be regarded as
a trade allowance for the purposes of this Aect. .

13. Power to borrow.~—(1) Every market committee may, with the previous
sanetion of the Local Government, raise the money required for carrying out the
purposes for which it is established on the security of any property vested in

- and belonging to the market committee, and of any fees leviable by the market
commiittee, under this Act. The Committee may, for the purpose of meeting
the initial expenditure on lands, buildings and eqiupment required for estab-
lishing the market, obtain a loan from the Local Government.

(2) The conditions under which such money or loan shall be raised and
"the time within which the same shall be repayable shall be subject to the
previous sanction of the Local Government.

14. Supersession of market commisttees—(1) If, in their opinion, a market
committee is not competent to perform or persistently makes default in perform-
ing the duties imposed on it by or under this Act, or exceeds or abuses its powers,
the Local Government may, by notification in the Fort St. George Gazette, super-
sede such committee.

(2) Upon the publication of a notification under sub-section (1) snperseding
a market committee, the following consequences shall ensue :—

(a) all the members as well as .the chairman of the market committee
shall, as from thé date of such publication, be deemed tn have
vacated their offices ;

(b) the Local Government may, at their discretion, by order, either
constitute a new committee under section 5 or make such arrange-
ments for the earrying out of the funetions of the committee, as
the Local Government may think fit ; and

(¢) all the assets vested in the committee shall, subject to all ita liabilities
+ vest in the Local Government.

(3) (a) If the Local Government make an order under elause (b) of sub-
section (2), they shall transfer the assets and liabilities of the market eonn-
mittee, as on the date of such transfer, to the new committee constituted uuder
section 5 or o the person or persons, if any, appointed for earrying out the
functions of the committee, as the case may be.

(b) If the Local Government do not make such an order, they shall transfer

all the assets of the market eommittee which remain after the satisfaction of all
its liabilities, to the local body within.whose jurisdiction the market conumittee
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i.é situated, or if there is more than one such local body, to each of such bodies
in such proportion as the Lotal Government may determine.

(¢) Any local body to which any assets have been transferred under clause
{b) shall employ such assets for any object of publie utility in the area within
its jurisdietion.

15. Penalties—Whoever contravenes the provisions of section 4 shall be
punishable with fine which may extend to five hundred rupees, and in the case
of a continning contravention with a further flne which may extend to one

hundred rupees for every day during which the confravention is continued after
conviction therefor.

16. Rules.—(1) The Local Government may, either generally or specially
for any market or group of markets, make rules consistent with this Act for the
management and regulation thereof.

(2) In particular and without prejudice to the genersality of the foregoing
power such rules may provide for or regulate—

(3). the election and nomination of membeérs of & market committee, the
" pumber of members to be elected by each of the bodies or groups
of individuals referred to in section 5 and the manner of election,
the preparation and revision of lists of voters from time to time,
the payment of all expenditure in connection with or incidental to
such"election and the term of office of members ;

(i) the powers to be exercised by a market committee,

(iii) the election of the chairman of & market committee and his term of
office ;

(iv) the filling of easual vacancies in the office of chairman or member of
a market committee ;

(v) the management of a market and the prescribing of fces by the
market committee and the recovery and disposal of such fees ;

(vi) the issue by a market committee of licences to brokers, weighmen,
measurers, surveyors, warehonsemen and other persons using the
market, the form in which, and the conditions under which, such
licenses shall be issued or renewed, and the fees to be charged
therefor ;

(vié) the place or places at which any eommercial crop or elass of eom-

: mereial erops shall be weighed or measured, and the kind and des-
.cription of the seales, weights and measures to be used at such place
or places ;

" i{wiii) the periodical inspection, verifieation and correetion of all scales,
weights and measures in mse in & market ; .

(iz) the trade allowances which may be made or received by any per-
son in any transaction in a market ;

(z) thé settlement of any dispute between a buyer and seller of a

‘ commercial crop or their agents including disputes regsfdn_lg t.he
quality or weight of the article, the allowances for wrappings, dirt
or impurities or deductions from any cause jy

(zi) the prohibition of brokers from acting in any tﬁnmﬁon on behalf
of both the buyer and seller 6f & commercial crop ;



236

(«ii) the manner in which auctions shall be vonducted and bids made and
accepted in any market ;

(ziii) the provision of sceommodation for stormg any commercial erops
brought into the market ;

(xiv) the preparation of plans and estimates for works proposed to be
construeted partly or wholly at the expense of the market eom-
mittee, and the grant of sanction to such plans and estimaies ;

(zv) the form in whi¢h the aecounts of a market committee shall be kept,
the audit- and publication of such accounts and the charges if any
to be made for such audit ;

(zvi) the preparation and submission for sanction of an annual budget
and the reports and returns to be furnished by a market com-
mittee ;

(avii) the disposal of the surplus funds of a market committee ; and

(aviif) any special or additional staff to be employed by the Local Govern-
ment for the purposes of any market committee or committees. .

(3) Any rule made under this section may provide that any contravention
thereof or of any of the eonditions of any licence issued or renewed thereunder
shall be punishable with fine which may extend to five hundred rupees.

(4) The power to make rules -under ‘this section is subject to the eondition
that a draft of the rules shall be published in the Fort 8i. George Gasetté and
that such draft shall not be taken mto consxderatxon untxl one month after such
publication,

{(6) All rules mde nnder this section shall be published in the Fort St.
George Gaszette and. upon such pubhcatlon shall have effect as if enacted in this
Act.

17. Bye-laws.—(1) Subject to any rules made - by the Loeal Government
under section 16 and with the previous sanction of the Collector, a market com-
mittee may in respeet of the market under its management make bye-laws for the
regulation of the business and the conditions of trading therein.

'(2) Any byelaw made under this section may provide that contravention
thereof shall be punishable with fine which may extend to fifty rupees.

18. Trial of offences.—(1): No offence made punishable by. this Aet or any
rule ur bye-law made thereunder shall be tried by a court inferior to that of a
Presidency Magistrate or a Magistrate of -the first elass.

(2) Prosecutions under this Act may be’ instituted by any person duly
authorized in writing by the market committee in this behalf.

(3) All fines recovered from an offender shall be eredited to provincial
revenues and a grant equivalent o such fines shall be paid to the market com-
mittee in the following financial year.

19. Recovery of sums due to Government from market eommittee.—All suns

due frora a market committee to the Local Government may be recovered in the
sane manner as arrears of land revenue.

20. Delegation of Collector’s powers—With the previous sanction of the Loeal
Government which may be accorded by general or special order, the Collector may,
by an order in writing, delegate to any revenue officer not below the rank of &
Deputy Tahsildar all or any of his powers or duties under this Act or the rules
framed thereunder.

L1ICAR X : . , 2H
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Btatement of Objects and Reasons.

The Indian Cotton Committeec of 1917-18 drew attention to the necessity of
better provision for the marketing of eotton and kapas by growers, and pointed
out the advantages of the Berar system of eotton markets as leading to hetter
prices, fairer weighments and the prevention of illegal deductions. They held that
the .establishment of open cotton markets of this nature would benefit the grower
and indirectly the cotton trade generally. In 1919 the Tiruppur Municipal Couneil,
at the instance of the Coimbatore Cotton Marketing Association, wanted to establish
a cotton market at Tiruppur on the lines of the Berar markets. 'The Council built
some of the buildings required for the purpose and framed a set of bye-laws on
the lines of the Berar Cotton and Grain Markets Law of 1897 and the rules
made thereunder. But these bye-laws could not be approved by Government
owing to want of proper legisiative sanction and the seheme fell through. The
Roysl Commission on Agriculture has now recommended that in all proviuces
regulated markets should be established on the Berar system as modified by the
Bombay legislation (Bombay Cotton Markets Aet, 1927), that the system of
regulated markets should be extended to products other tham eotton, ¢.9., grain,
oilseeds, ete, and that regulnted markets should only be established under special
proviveial legislation,

2. The present Bill, which is purely an enabling messure, is based on the
‘recommendations of the Royal Commission on Agriculture and the Bombay
Cotton. Markets Act, 1927, The Bill applies to the whole of the Presidency of
Madras. By clause 3 power is taken to notify any place as a8 market for the
sale. of, all or any commercial erops, the notification defining the limits of such
market. Commercial crop has been defined to mean cotton, groundnut, tobacco
and any other crop or grain which the Local Government may by notification in
the For: St. George Gazette declarc to be a commercial crop. Provision has
also' been made for local opinion being consulted before a market is establivhed.
On the establishment of a.market a market committee is to be constituted including
representatives of the growers of the eommercial exop of the trade and of the
local ,authority within whose jurisdiction the market is situated. Provision is to be,
made hy rules for the composition of the market committee, the managoment
of the market and the conduct of the affairs of the market by the eommitice ;
and the market committee is empowered to make bye-laws to regulate business
and the conditions of trading. Under clause 4 no private market for the pur-
chase and sale of any commercial crop may be opened in or near places dee-
lared to be a market. Provision  has also been made for disallowing trade
allowanees other than preseribed trade allowances and for penalties for violation-
of the substantive provisions of the Aect, rules and byelaws. Clause 14 states -
when a market.committee may be superseded and the consequences of its super-

session,
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APPENDIX XXIIL

Sussecr No. 24.

SCHEME FOR THE IMPROVEMENT OF CASTOR CROP IN INDIA
- S8UBMITTED BY THE GOVEENMENT OF HIS EXALTED HIGHNESS
-THE NIZAM (REPORT OF COMMITTEE).

. At its meeting held in June 1931 tbe Advisory Board considered a scheme
(Enclosure I) for the improvement of castor crop in India submitted by the
Government of His Exalted Highness the Nizam and decided (Enclosure IT)
that it should be examined by a C8mmittee consisting of the’ followmg with a
view to amending it in the light of suoh experience as had been gained in Bombay
and elsewhere :—

1. Diwan Bahadur Sir T. Vijayaraghavacharya, Chairman ez-officio,

2. The Agricultural Expert, Imperial Council of Agricultural Research.

3. Dr. W. Burns, Bombay.
4. Mr. R. K. Bhide, Hyderabad.

5. The Oil Seeds Specialist, Madras.
6. Mr. R. L. Sethi, United Provinces.

Mr. M, S. A Hydan, Seeretary ex-officio.

2. The Committee met at Bombay on Thursday the 14th January 1932
and a copy of the report submitted by them will be found in Enclosure III.
The scheme, as now revised, involves & recurring and a non-recurring expendi-
ture of Rs. 56,300 and Rs. 9,350 respectively or a total of Rs. 65,650 spread
over a period of five years, out of which the Imperial Council has been asked to
meet half the cost.

The scheme is now for the eonsideration of the Advisory Board.

M. S. A. HYDARI,
_ Secretary.
The 18th Janwary 1932

ENCLOSURE I

Lerres rroM B. A. Couuins, Esq., C.1.E, I.C.S., Dzecror-GeNeranL AND SEcrE-
TARY T0 GoverNMENT, DEPARTMENT OF Commerce AND Inpustey, H. E. H.
THE N1zan’s GoverNMENT, HyperaBap-DECCAN, TO THE SEceETARY,; IMPERIAL
CouxnciL or Acricurruran Researcr, New Devmr, No. 70-P., paTeED HE
7t DecEMBER 1930.

Improvement of the castor crop in India.

I have the honour to forward a note regarding the bmprovement of ‘the
castor crop in India and to request that it may be placed before the Imperial
Council of Agricultural Researeh with a view to a grant being made to assist
the development of the work wlnch is already being ca.med on by H. E. H. the’
Nizam’s Government.
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Introductory Note to the Scheme for the Improvement of the castor crop in India.

Although eastor is not generally regarded as an important major crop a
careful study shows that India is a very impertant supplier of castor oil
requirements of the ‘world. The countries which consume the largest quantities
of castor seed and castor oil nre the United Kingdom and the United States of
America. Of the total quantity of castor seed imported into the United Kingdom
86 per eent. is supplied by India. Of the total quantlty of castor seed imported
into the United States of America 88 per cent. is drawn from India. In the
maltér of the supply of castor oil the British Empire receives 94 per cent. of
India’s exports, of which 72 per cent. goes {o the United Kingdom. That s to
say India plays a very important part in the supply of castor and its products
to the British Empire and.to the world.” The value of export from India of
castor seed and its products is a little more than a million pounds annually. This
is not'a very satisfactory figure looking to the fact that an area of about one
and a half million acres is put down under the crop every year. The reason
of this is low outturns. Average outturn per acre of castor seed in India is
350 1bs., in Ceylon 1,000 lbs., in Egypt 1,000 lbs., in the United States of America
1,100 lbs., and in Queensland 1,300 lbs. This difference -between outturns in
India and those in other countries indicates that there are great possibilities for
improvement. Why should we not obtain three times as much yield as we are
getting at present, like other eountries ?

Then the amount of oil contained in the seed varies from 34 to 62 per cent.
Why should we not get 50 per cent. oil from our sced ¥

‘ Yleld of seed and its oil content depend on many factors, viz., local con-
ditions, ciltural methods and kind of seed. Little ean be done to change local
conditions. TImproving of cultural methods is a simple matter eomparatively.
But -effecting of sonmie improvement in the plant itself is a highly technical
matter, which cannot be done but by a fully quahﬁed and equlpped botanist.
Attempts have, no doubt, been made in the past in some provinces, towards this
end. But what is required.is serious, systematie and sustained effort, until the
result aimed at is achieved.

Where should this work be dome ?

The total area under castor in India is about a mxlllon and a half acres
annually. 55 per cent. of this is in the Hyderabad State, and 21 per cent. in
the Madras Presidency. The remainder is shared by all the other provinces.
The total outturn of castor seed in India is estimated to be about one hundred
and thirty-five thousand tons, 32 per cenf. of which is produoed in Hyderabad
State, 256 per cent. in the Madras Presidency, and 18 per cent. in the Bombny
Presidency. The halance belongs to all the other provmces Thus, it is clear
that the Hyderabad State is the most important provinee in India in the matter
of production of castor seed, both in area under the erop and the amount of
seed produced.

Hyderabad is, therefore, the most suitable place for carrying on such
research. A beginning has already been made, and the Economic Botanist of
the State, Mr. R. K. Bhide, a compelent expert of considerable experience, has
been making seleetions during the last two ycars, and the results so far are very
promising. He has, up-till now, been selecting from the indigenous types found
in the State. To obtain such results as will be applicable in other Provinees he
will have to collect all the different samples:obtainable in the “different parts of
India, which will mean a very considerable expaunsion in his work. The lines on
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which the work is proposed to be carried out are explained in the scheme already
submitted. The application for a grant from this Council is for a (4) Non-
recurring Rs. 4,750 and (b) Recurring Rs. 15,892 annually for 5 years, f.6., &
tote] of Rs. 84,210.

N. HYDER,

Director of Agriculture, Hydembad.

Scheme for the improvement of the castor crop in India.

The average acreage under eastor in H. E. H. the Nizam’s Dominions
calculated from the last five years’ figures is over 600,000 acres. This is believed
to be quite 50 per cent. of the sereage under castor in India and a very large
proportion of the castor grown in the world. Hyderabad is, therefore, the most
appropriate place fo work out the impruvement of the eastor erop. It has the
‘further advantage of possessing two entirely different classes of soil on which
castor is grown, viz., the black cotton soils of the Decean and the light gravelly
woils of the southern peninsula. "The great bulk of the ecommerecial erop . in
Hyderabad is grown on the latter soils in the Telugu distriets. The ouiturn
per acre is poor, but little is spent on the erop and it brings in a better return

than anything else. .

2. In view of the importance of the crop to Hyderabad, the Department
of Agriculture has already started work on it, and the Economie Botanist has
been engaged on this erop for more than two years. Considerable promise of
success has already been obtained. Already some individual plants
have been selected which tlmugh not yet quite pure for all the -desirable
" characters have nevertheless given a good yield of seed with satisfactory oil
content, and it is hoped that within a season or two these can be purified and
after multiplication the seed may be distributed to cultivators who thereby
will get an yield of at least three to four times their present outturn. Although
this work will be of great use to eultivators in the surrounding provinces where
soils are similar to those of Hyderabad, still there are other parts of India such
as the Gangetic valley where the soil eonditions are quite different. Hyderabad
would, however, be far the best centre in the whole of India for econdueting
research into this erop, and it will not be diffieult to inerease the expenditure on
the work now in hand to obtain results which would be nseful not only to.the
surrounding provinces but to the whole of the rest of India. It will be neces-
sary first of all to collect as many types of samples of castor as possible from
the various parts of British India and also as many of our samples as ean be.
obtained, together with information about the respective eonditions of soil,
moisture, temperature, manure, frade requirements, etc., and to grow these
samples at one of the main farms of the State near Hyderabad. The following
breeding and cultural work will also have to be done :—

Breeding. —(1) Isolation and subsequent testing of the unit species from
‘the various varieties of castor grown India, i.., isolation of pure
lines for all the possible morphological characbers and (2) analysis

" of the factors which make up yield such as the branching habit, the
number of male and female flowers in each spike, ete., ete.,, (3)
study of the variation of oil content from plant to plant in the
same pure lines, from spike to spike in the same plant and from-
seed to seed in the same spike in all the different unit species and
(4) study of pollination in ecastor.
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Gemzral——(l) Study (largely by pot cultures) of the influance of
" environmental faetors, such as soil moistures, manure-nitrogen,
-phosphorus ‘air temperature, ete., on the nature of -the flowers
produced and the yield of seed and oil -content. obtained ;
(2) date of sowing trials to determine the best time for sowing
and (3) spacing trials to determine the most suitable spacing for
different types.

3. This will mean a grant for additional staff and equipment which it would
not be justificable for the Government of Hyderabad to.incur for ite own purposes.
At present, a sum of Rs. 35,935 is being spent annually on the work of the
Economic Botanist, apart from the expenditure on, a special Cotton Botanist
which is being borne by the Indian Central Cotton Committee. The Ecomomie
Botanist has also been provided with the necessary. equxpment end a laboratory
ﬂor him is under eourse of construction. If the work is to be expanded eo as to
place it on an all-India basis, it will be pecessary to incur additional expenditure
amounting to Rs. 9,350 non-recurring and Rs, 15,892 recurrmg The latter will
be the average expenditure over a pericd of five years which ia the least, for which
it -will be of any use to undertake these investigations. It is difficult to estimate
how much exactly is being:spent on the castor crop. alone by the Hyderabad
Government. The Economie Botanist is now working on four crops, but the castor
and paddy crops take up much more of his time than his work on wheat and ,)owar.
In the circumstances, it will no doubt be thought ‘that the State Government is
already spending a sufficient amount year by year on this work and that the
remainder of the sum now required might be borne by the Research Council,
Of the non-recurring expenditure, Rs, 4,750 will be required for equipment and
a temporary shed which, in accordance with the rules approved by the Governing
Body, would be borne by the Research Council and H. E. H. the Nizam's
Government will have to be responsible for the balance.

4. It is hoped that in view of the work which H. E. H.’s Government are
already undertaking on this erop which is bound to be beneficial to the surround-
ing. provinces in any case, the Agricultural Research Council -will be ready to
undertake an average liability of Rs. 15,892 for the next five years as well as
to meet nom-recurring expenditure to the extent of Rs. 4,750,

(Sd.) B. A. COLLI_NS,
Director-General of Commerce and Industry,
. H, E. H. the Nizam’s Government.
Dated ilyderabad-Deccan, ’ : :
: December'?,v 1930.

Expenditure in connection with the scheme for the improvement of castor crop in

India.
Recurring
_ Non- average of 5
‘recurring years,

1. Capital expenditure— ' ‘
{a) Additional laboratory accommodation .. . 3,000 v
(5) Tdeal foncing for 4 acres . . .. s 1,600 . T
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‘ Recurring
Nop- average of
recurring, B years.

1. Stafi—
(a) Technical assistants. Two for botanical

and broedmg work each at Rs. 200—20—
300 .. 6,384

(b) Seven plant oollecton at Ra, 40—-2—50
each

3,084
(c) Clerical staﬁ One clerk md computor
at Rs. 80—5—100 .. . 1,140
(d) Menial staff, 2 peona at Rs 15 each
per mensem .. 360
111. Allowances—
(a) Travelling allowance .. . .. . 1,200
(b) Conveyanee allowance to the atsﬂ . . 460
1V. Equipment—
(a) Apparatus .. . . .. 2,000 .
(b) Fumiture .. .. .. .. 1,000
.. (6) Typewriter .. .. .. . 750 .-
(d) Shed for pot culture .. 1,000 .e
“'(e) Breeding requuement,s suoh a8 selﬁng ]
- baga, seed bins, eto. .. .. 1,200
'V. Miscellaneous eont.mgencxes . o ae 600
VL. Extralabour .. - . v 600
Total .. 9,350 15,892

ENCLOSURE IL

EXTRACT FROM THE PROCEEDINGS OF THE Apvisory Boarp, Juve 1931
. . . . . . .- .

Application from His Ezalted Highness the Nizam’s Government for a
grant for the smprovement of the Castor Crop in India.—Mr. Nizamuddin Hyder,
the Director of Agriculture, Hyderabad, explained the scheme. He .said that
India was an important supplier of castor oil in the world. She supplied 86
per cent. of the United Kingdom’s requirements of castor seéd and 88 per cent.
of those of the United States of Americd. The value of the total exports of
castor seed and its products from Indis amounted to about one million pounds
sterling per annum. The Nizam’s Dominions had 55 per cent. of the acreage-
under castor in India, the Madras Presidency about 21 per cent. and the rest
was divided amongst other provinees in India. Castor was therefore & crop in
regard to which further research would yield economiec advantages of considerable’
value and the loeation of such a scheme of research should appropriately be the -
Nizam’s Dominions which bad the largest acreage of castor in India. Mr. Sethi
in supporting the scheme suggested that the Crop Botanist, Hyderabad, should,
in addition to varietal questions, also take up the problem of disease. ‘It would
be worth while developing the castor erop in the Gangetic-Plain as eastor ease
was useful for manuring the sugarcane crop. Professor Ganguli said that the
Advisory Board ought to know what success had so far been obtained during the
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two years’ work ‘which the Economie Botanist, Hyderabad, had done on this erop.
In the second place, he ‘would like neighbouring provinces such as Madras and
Bombay which were also interested in eastor cultivation, to join in the scheme.
He was not ‘very sure that they would be justified in spending about Ra. 84,000
on an oil seed erop which was the least extensively grown in India. India had
Jost during the last few years her trade in linseed and sesamum. He thought
at the present moment research into these oil seeds might pay better than that
in castor. Lastly he was of opinion that the Advisory Board should work out
for the information of the Governing Body an order of priority for the various
schemes recommended by the Board. Mr. Nizamuddin Hyder explained that
some of the strains selected by Mr. Bhide so far are promising in that they have
been observed to possess the desirable characters of high yield, early eommence-
ment and completion of flowering and excess of female over male flowers. These
selections are not quite pure yet, however. It will take & few years before a
truly pure type of plant of highly fertilized erop like eastor is obtained. Mr.
Main said that in Bombay ‘they were doing some work on eastor and that it
would be advisable for those who would work the Hyderabad scheme to take
note of Bombay experience. Dr. Burns, the Economie Botanist, Bombay, had
» wake in this regard and it would be ndmable to refer the

scheme which had lns general support to a committee.  Rao Bahadur Ananda
Rao said that the Oil Seed Expert in Madras was engaged on work.-on ground-
nuts, cocoanuts and gingelly., These were more important to Madras than eastor
which was grown chiefly as a border crop but not on a large scale though the
area covered by it was econsiderable. Dr. Agharkar supported the scheme
generally but agreed with Mr. Main that it required sifting. Mr, Milne felt that
the scheme put up by Hyderabad was difficult to justify and gave the following
figures of crop areas grown-in India from the “ Estimates of Area and Yield of
Principal Crops in India, 1928-29 " :—

Rice.—85,558,000 acres,

Wheat.—32,011,000 acres.

Cotton.—26,512,000 acres.
and even among oil seeds the figures were—

Linseed.—3,124,000 acres.

Rape and mustard.—6,878,000 acres.

Sesamum.—5,470,000 acres, :

Groundnut.—6,214,000 acres.

'Castor—1/428,000 acres.

In the light of these figures he felt the eastor was not the most important
even amongst the oil seeds. He was of opinion that the work proposed should
be done through a Fellowship or a Research Scholarship costing say Ra. 150—
10--200.

. The Board was however of opinion that ecastor researeh was worthy of -
support and fhat the present scheme should be examined by a Committee eon-
sisting of the followmg with a view to amending it in the light of such expenenee
as_had been gained in Bombay and elsewhere :—

1. Diwan Bahadur Sir T. VIJAYARAGHAVACHARYA, Chairman ez-oﬂicm.'
2. The Agncnlhxml Expert -to the Council.

i Dr Burxs, Bombay.
.4, M'r Bame, Hyderabad.
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"5, The Oil Seeds Specialist, Madras.
6 My, Sermi, United Provinces,
Mr. M. 8. A. Hypari, Secretary ez-officio.

C . [ . . . . . [}

ENCLOSURE IIL

Rrrorr or THE SUB-COMMITTEE APPOINTED TO CONSIDER THE RpsEarcE ScHEME
¥OB THE IMPROVEMENT OF THE Castor CROP IN INDIA SUBMITTED BY THE
GoveaxMeNT oF His Exauvren HiceNEss THE NizaM.

We are agreed that it is practicable and desirable to aim at the isolation
of a group (say 6) of high-yielding varieties of castor. It is presumed that
the oil-content will be determined annually and that this may be one of the
deciding factors in the final eboice of variely. It is hoped that some of the
strains isolated will prove suitable for parts of India other than Hyderabad.

2, We agree that the working out of the inheritance of the individual
characters which determine the agricultural yield of castor will take more than
five years, but, as castor breeding is part of the permanent programme of the
Eoconomie Botanist, Hyderabad, this fact presents no special difficulty ; indeed
such study is essential to ‘the final solution of the problem.

3. An jmportant detsil in castor breeding to which we wish to draw attention
is the question of the dehiscence of the fruit. Varieties which dehisce too readily
cause loss fo the cultivator by shedding. On the other hand the oil seed trade
believes that easy-splitting fruits are desirable as otherwise soaking in water
before hulling is resorted to and this practice leads to heating of the sced and
to a high acid value which is objectionable. It is clear therefore that extreme
forms should be avoided.

4. Wo are agreed that a collection of “ pure lines” should be isolated,
maintained and deseribed and that small quantities of seed of  these should be
made available to other Botanists in India. Such pure lines are essential to
work on the effect of environment on economic characters.

. & 0@ Content—Thé. work described under item 3 of the hreeding seckion
of the scheme, viz,, the study of the variation of oil content can only be under-
taken with reasonable prospects of success when the pure lines referred to
above are available. This therefore will be a later stage of work. We under-
stand that the Hyderabad Agrienltural Department will be in @ position to give
the necegsary chemieal assistance. '

6. The flnal testing of the impraved strains ‘obtained' should@ be carried
out by the most modern methods with adequate replication of plots and eritical
dattt;l ov‘;.hxqsh will permit of proper statistical interpretation preferably by Fisher’s
me

7. Ap regards the work described under ¢ General’ we are of opinien .that
a study of environmental conditions on the ratio of male and female flowers
would not be worth while. The effeot of environment, f.e., ‘of soil moisture,
manure, ec, on oil content is a normal development which must follow the
isolation of pure lines. Items 2 and 3, experiments to determine the optimum
sowing dates and the optimum spacing = will naturally be undertaken as soon
a3 sufficiently homogeneous material is - available, Here also modern methods
of field experiment and statistical interpretation are essential.

LIICAR I
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Budget.

(1) Recurring expenditure—(a) We approve proposals for technical
assistants. _ ,

(b) Having regard to the pay of similar posts in Hyderabad and the
programme of work we recommend five . plant collectors on Rs. 30—2—40
instead of seven on Rs. 40—2—50. We consider that the Hyderabad State
should be asked to provide the clerical and menial staff which is required for
the general strengthening of the botanical section. We consider that Rs. 3,000
spread over the five-year period is sufficient for travelling allowance, an average
of Rs. 600 per annum. We agree to the proposal for conveyance allowance.
We agree to the items for’ breedmg requirements, miscellaneous contingencies and
extra labour,

(2) Non-recurring expenditure Rs, 9,350 —This is mamly made up of build-
ings, fencing and equipment and we consider that it will be more appropriate if
these were provided by the Hyderabad State. The cost of the scheme as now
revised is approximately Rs. 11,260 per annum recurring and Rs, 9,350 non-
recurring, the total of Rs. 65,650 in round figures. We consider that having regard
to the great importance of the eastor crop to the Hyderabad State, this scheme
should be assisted on a 50 : 50 basis. If our proposals in regard to non-recurring
expenditure are accepted, this wounld involve an annmal grant by the Conucil of
approximately Rs. 6,565. We recommend a grant of this amount for a period
of five years for research of the nature outlined in this report.

T. VIJAYARAGHAVACHARYA.
B. C. BURT.
W. BURNS.
R. L. SETHI.
R. K. BHIDE.
BoMmsBay ;
The 14th January 1932.
. Statement of recurring expenditure as recommended by the Sub-Committee.

’

—_ X yoar. | IIyear. | IIIyear. | IV year. | V year. | Total.

II.—Two  Technical .
Asgistants, Ras.
- 200—20-—300,.. .. 4,800 5,280 5,760 8,240 6,720
Five Plant "Col- . -
leotors, Ra 30 '
1,800 1,920 2,040 2,160 2,280

—vaelhng Al- ’
lowance .. 600 600 600 600 600
} . - Conveyance Al v
lowance to Staff 460 460 460 460 460
IV (e).—Breeding . re-
« quirements, ete. .. 1,200 1,200 1,200 1,200 1,200
V.—Miscellaneous con.
tingendies . 600 600 600 600 600
Extra Labour . .. . 600) . 600 600 600 600

. Total - .. 10,060 10,660 11,260 | 11,860 | ' 12,460 _56.300
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APPENDIX XXIV.

Sussecr No. 29.

APPOINTMENT OF MR. KARTHA FOR SIX MONTHS TO COMPILE
STATISTICS SHOWING THE COMPARATIVE EFFICIENCY OF THE
DIFFERENT FEEDING SCALES ADOPTED IN THE MILITARY
DAIRIES AND OF THE EFFECTS OF DISEASE AND OTHER
NECESSARY FACTORS ON DAIRYING EFFICIENCY.

Attention is invited to the attached note by the Animal Husbandry Expert
to the Council on the subject mentioned above. The scheme which involves an
expenditure of Rs. 1,600, is for the eonsideration of the Advisory Board.

M. 8. A. HYDARI,
Secretary.,
-The 213t January 1932,

Towards the end of his appointment as Assistant Controller, Military Dairy
Farms, Sounthern Circle, Colonel Matson, realising the importance of a precise
statistieal gtudy of the eomparative efficiency of the different feeding scales which
have been adopted from time to time in the military dairies, and of the effects
of disease and other accessory factors on dairying efficiency, employed a statis-
tician, for over a year, at his own expense. During that time statistics were

" compiled from the records of the Military Dairy Farms of the Southern Cirele,
which have an average of about 800 cows and buffaloes constantly in milk.
. Besides going into the economics of milk production he also obtained figures
showing the results which have been obtained in grading up pure Indian breeds
for milk production, and of the eomparative effect of contagious abortion among
Indian and half-bred cows. As the work was not complete when Colonel Matson
left India, about 6 months ago, the Military Dairy Farms recognizing its im-
portance, employed Mr. Kartha, the statistician who had been doing the work for
Colonel Matson, for a further 6 months. The Military Dairy Farms however,
have no funds for research work of this kind and they were compelled to
dispense with his services, some 6 months ago, while there was still much to be
done to carry out a thorough examination of the large mass of figures available.
Precise information of this kind is very much required by the dairying industry
in India, for instance, as to the most efficient system of feeding and the starch
equivalents required for buffaloes and other milch eattle, and I think it is &
matter of considerable importance that the work already done should be eom-
pleted ‘and published. I, therefore, propose that Mr, Kartba, who is a B. A.
of the Madras University and, as the result of the work he has been doing for
Colonel Matson, is now well aequainted with the records from which the informa-
tion can be obtained, should be employed for such further period as may be
necessary to obtain all the information available.

Having such a large number of milch eattle, constantly under strict eontrol
and record, such information could be obtained from Military Dairy Farm
records and from no other source in India, and there is no doubt that the oost
of obtaining it would be well worth the expense involved.
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The particular points on wh.wh I propose that Mr. Kartha should obtain
satistical data are :—

(1) The eomparative over-all tost of milk and butterfat production from
Indian cows, #-bred cows, and buffaloes, respectively, under the
different conditions of feeding and management which have existed
in these dairies from time to time. Mr. Smith, late Imperial Dairy
Expert, was eonsulted about this and in his reply stated “ what the
dairy industry wants is accurate figures ecarefully detailed and
properly vouched for”.

(2) To complete the statistical stndy of the results which have been
obtained in' the Ferozepore herd in grading up Sahiwal cattle for
higher milk yield. This work has already been done up te &
eertain point but requires to be brought wup-to-date, and whould
supply valuable information as to the results which can be obtained
by similar work for other breeds. Incidentally in connection with
this work a system of milk recording suitable for Indian conditions
could be worked out.

(3) Colonel Matson also did a great deal of work on the comparative
incidence of contagious abortion among Indian wnd §-bred wvows .
in the Southern Cirele. This work could be completed in the
Northern Circle while the sheets are being examined for other

. purposes.
I anticipae that it would take Mr., Kartha at least 6 months to make the
necessary compilations while, if any one strange to the work undertook it, a
much longer period would be tequired.

I have ascertained from the Director of Military Dairy Farms that he would
afford every facility and that Mr. Kartha could work in the office of the Assistant
Controller of Military Dairy Farms of the Northern Circle at Lahore. There
will, therefore, be no expense involved in providing office accommodativa and
the only cost would be the pay of Mr, Kartha, his travelling costs and certain
{incidental ‘expenses.

Mr. Kartha is at present at Lucknow and I propose that he should at first
prooeed to Lahore and ¢éomplete the work in the Northern Circle, probably visit- -
ing the Ferozepore Dairy from there. On the.completion of this be would
proceed to Karnal and then to Jubbulpore to bring the work already done in the
Southern Circle up-to-date.

While so employed at the Military Dairies, I propose that Mr. Kartha
should work under the guidance of the Assistant Controller of the Circle in which
he is employed so as to get the maximum benefit from the records available.

. On the completion of the compilations Mr. Kartha should proeeed to
Bangalore, where the figures could be criticised by the Imperial Dairy Expert
~and Mr. Warth and prepared for publieation. .

Mr Kartha is available at present and willing to undertake the work pro-

vided that he can start soon. The rate of pay that I propose ‘'would be Rs. 200

a month, and I anticipate that trsvelhng and contingent'expenses wt)uld amount
to a further Rs. 300 during the six months period. .

‘ ‘A, OLVER, Colonel.
" The 20th Jammary 1932,
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Susszcr No. 2 (a).
PKOMOTION OF SCIENTIFIC RESEARCH IN THE EMPIRE.

PROPOSAL FROM. THE EMPIRE MARKETING BOARD.

Attention is invited to the attached letter (and enclosures) from the Empire
Marketing Board, London, No. M.|10517, dated the 4th March 1931 (Enclosure I)
on the sabject of future development of research in the empire on a eo-operative

basis and the reply thereto (Enclosure II) No. 1131|Agri,, dated the 28th May
1931.

2. The Animal Husbandry and the Agrienltural Experts to the ‘Counecil
have each drawn up in this connection a list of major problems for investigation
in order of importance (Enclosures III and IV). Additions or amendments are
particularly invited to these lists.

3. Three statements {Enclosnres V—VII) showing (i) Statistica of the
Area and Yield of certain important crops and quantities exported and the main
countries to which they are exported; (#) List of grants approved by the
Empire Marketing Board (July 1926 to May 1931) and (iif) Research schemes
so far sanctioned by the Imperial Council of Agricultural Research, are attached.

The subject is now submitted for the -consideration of the Advisory Board.

(Sd.) T. VIJAYARAGHAVACHARYA,

Seoretary.
The 31st December 1931,

ENCLOSURE I

Copy or rLErTER FROM THE EmMPme Markering Boarp, LowboN, To THE Skcre-
wakry, ImPERIAL 'CoUunciL oF Agrrcuurural ResearcH, New Dermt, Inpn,
No. M.|10517, patep rHE 4ra Marcs, 1931, -

. 1. I am directed by Mr. Thomas, as' Chairman of the Empire Marketing

Board, to refer te certain aspects of the Board’s work in the promotion of
scientific research, which were considered at the recent Imperial Conference.
Copies of two exiracts (Annexures.I and IT) from the published proceedings of
the Conference which bear mpon the subject of this letter are annexed.

2. The limits within which the Board ean contribute financially to new
schemes are, of necessity, determined by the limits of the grant at their disposal,
mnd present financial circumstances are such as to preclude any eonsiderable
-expansion -of the 'Board’s activities in the fleld of research. They think it
‘degirable nome the less, in accordance with ‘the recommendations embodied in
the second of the enclosed extracts and the agreement reached in discussion
between members of the Research Committee of the Imperial Conference and
members of the Board's Research Grants Committee, to initiate an interchange
of views in regard to the future development of research on a eo-bperative basis.

3. I am to enquire accordingly whether your Commeil wounld be o good as
to supply.the Board with & considered statement indicating what major problema
-they - considet most wrgently 46 demand, in the pereral economic interests of the
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Empire, the apphcs.tlon of farther Bclentlﬁc ‘research to their lolntxon and on
. which of these problems they think that, in the present state of knowledge effort
" can most profitably be concentrated.

4. T am further to’ invite yonr Council to make any suggestions which they
may desire to offer at this preliminary stage as to the methods by which each
research thus indicated could most advantageously and economically be pursued,
and as to the eentre or centres within the Empire at which the necessary work
would most appropriately be concentrated.

5. My Board are addressing this invitation to the authorities demgnated on
the enclosed list (Annexure III). They propose, on receipt of replies, to
circulate them, in such combined form as may prove most convenient, to the same
_ authorities, and to make at that stage such proposals for their further-discussion
.88 the circumstances of the time may suggest.

(ANNEXURE 1.)

Exmor wrom ImpEriA, CoNperENce, 1930, Summary o0» PROCEEDINGS
CMmp.-3717, PAGB 52

.. % The Conferencé commends especially that feature of the Board’s policy
‘wheh aims at the concentration and development in the most appropriate -centres
of :scientific: team work upbn problems of interest to the Commonwealth as a
whole, and notes as an example of special promise the recognition and extension
of ‘the Onderstepoort Veterinary Research Station as an Empire centre of
iresearch in the field of animal health.”

(ANNEXURE II.)

ExTrACT FROM THE REPORT OF THE SUB-CoMMITTEE ON THE EMmPmme Marxrring
Boarp oF THE ImpErialL CoNrFErENce, 1930.

“ As regards research, the Sub-Committee understand that in general the
practice of the Board is to receive, and consider from time fo.time as they are
received, applications for grants for the purpose of research. After hearing
- the views of the official representatives of overseas research organisations the
.Sub-Committee suggest that something more than this is needed if the fullest
possible use of existing facilities for research on a co-operative basis is to be
made. . It should be a part of the Board’s function not merely to receive applica-
tions for grants but to' eo-operate with existing research organisations for the
purpose of planning joint programmes of research on a broad Empire basis,
.ITo this end periodical . meetings of accredited representatives of research or-
ganisations and scientific specialists should be held, and periodical surveys of
the results obtained in parﬁcular fields should be wundertaken. The Sub-
Committee are satisfied that in this way economies could be effected, and better
‘results could be obtained for the same expenditure of money, through the con-
centration of research at the most suitable centres.”

(ANNEXURE IIL)
The Deputy Minister of Agriculture, Ottawa, Canada.

The. Péesident, National Research Council, 178, Queen’s Street, Ottaws,
anada. .
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The Becretary, Commonwealth Council for Scientific and Industrial
Research, 314, Albert Street, East Melbourne, Aunstralia.

The Seeretary, Depariment ©of Scientific and Industrial Research,
Wellington, New Zealand.

The Secretary, Department of Agriculture, Pretoria, Sonth Afriea

The Secretary, Department of Agriculture, Salisbury, Southern Rhodesia.
The Secretary, Department of Agriculture, Dublin, Irish Free State.
The Seltl:lredlt:ry, Imperial Counecil of Agricultural Research, New Delhi,

The Colonial Advisory Council of Agriculture and Animal Health,
Colonial Office, Downing Street, S.W.-1.

(Letters in similar terms are being addressed to the appropriate
scientifie Institixtes and Departments in the United Kingdom.)

ENCLOSURE IL

CorPY OF LETTER FROM M. S. A, Hymm, Esq., I.C.S.,, Secrerary, ImperisL

" CouNciL or AGRICULTURAL REsgarcH, Nxw Dxmn, TO THE SECRETARY,

(Empiee MapseTING Boarp, Lonbon, S.W.-1., No. 1131|AGrL, pATED THE
28ra May 1931.

Pmmoﬁon of Secientific Research Work.

With reference to your letter (Enclosure I), No. M.|10517 dated the 4th
March 1931, I am directed to state that the question raised in paragraph 3
thereof will be referred to the January 1932 meeting of the Advisory Board of
the Imperial Council of Agricultural Research. A reply to the Empire Marketing
Board will be despatched as soon thereafter as possible.

ENCLOSURE III

Nore BY THE AxTMAL HUsBANDRY Exmm- IuPERIAL COUNCIL OF AGRICULZURAL
RESEARCH.

From the Animal Husbandry point of view the special problems of the
greatest economical importance to India, which appear to me to demand urgent
investigation in this country, and on which efforts could be most profitably eon-
centrated by the Empire Marketing Board in the future development of researeh,
on a eo-operative basis, in order of urgency and importance, are :—

(1) Tuberculosis and Johne’s disease of eattle,
* (2) Contagious abortion and sterility,

(3) The control and treatment of Entozoal parasites of all kindy of
domesticated. animals,

(4) The special diseases of pou]try, .
(5) Bacteriophage work in relation to the diseases of domesticated

(6) The eorrelation of such economie factors as
(a) Milk: yield, - and
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‘(b) Disease resistance with observable eharaeteristies in aBl kinds of
" domestieated animals,

(7) Foot-and-Mouth disease control

In addition exhaustive enquiry and authoritative expressions of opinion are
required regarding :—

(a) the differentiation of varions protozoal organisms such as various
forms of Theileria and Piroplasma, Trypanosomes and Coccidia,
and the appropriate measures for their treatment and eontrol ;

(b) the duration and efficacy of any protection which may be conferred
on dogs by the numerous biological processes whiech have becn
advocated, from time to time, against Rabies, and what danger
there may be from their use,

(c) the clinical symptoms pathognomonic of mineral deficiencies, of
various kinds, in the food of different .classes of farm livestock,

(d) the special diseases of equines, such as Strangles and the so-called
influenza group, with particular reference to any effect they may
have in producing, roaring and whistling.

The above list is' mot exhaustive of the many big problems of corrvelated,
fundamental, research which urgently require solution and which can be satis-
factorily dealt with only by co-ordination of work between investigators, engaged
in desling with the practical problems involved in the control! of such cenditions,
and fundamental research workers, in a central institution, at which the results
of such investigations can be collected and collated, and where the necessary
funds: for long-range rescarch are available.

Besides these special problems the very big subjeet of Animal Nutrition has
to be dealt with everywhere but, apart from a definition of the symptoms cansed
by defieiencies, such work must always be mainly a matter which can only be dealt
with locally, in each country, in regard to the different varieties. of food-stuffs
produced, in different districts and under different conditions.

Dated the 4th June 1931.

ENCLOSURE IV.

Nore BY THE Agrrcunrural Experr, Imperial, COUNCIL OF AGRICULTURAL
. - RESEARCH.

The Imperial Conference and the Empire Marketing Board contemplate
pothing less than an Imperial programme of major problems urgently demand-
ing seientific investigation in the genmeral economie interests of the Empire.
We are asked >~

(1) to propose items for inelusion in that list ;

(%) to make preliminary suggestions regarding methods by which each
research indicated eould most advantageously and economically be
pursued ; and

(#%) to suggest the centre or centres in the Empire where such work eould
most appropriately be coneentrated. ' '

-~ +. 3, On-the agricultural side the discussion is not so simple as in the case of
animal problems, because more research work is in progress, im India and there
is more scope for selection of problems. What the Empire Marketing Board
clearly have in mind is the provision, in some part of the Empire, of special
staff and equipment for the investigation of a partieular problem for the benefit
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of the Empire as a whole; for some problems duplicate or subsidiary eentres
may be needed. It should be recognised at the outset that there are many pro-
blems which sre not suited to this type of attack in force but that there are
some problems in applied science which are admirably suited for this method.
We are asked to suggest such problems and I give a list which, though far from
exhaustive, may serve as a basis of discussion in the Advisory Board,

3 Major Problems which urgenily demand the Application of [further
scientific research in the General Economic interesta of the Empire.

(1) Virus diseases of plants,

Wark of a high sci:ntific order in the tropical snd sub-tropical parts
of the Empire is needed especially on the Mosaic disease of
sugarcane and the virus diseases of potatoes.

(ii) Rust on cereals.

Very important work is in progress in Canada and India ; the Imperial
Council of Agricultural Research is financing Dr. Mehta’s
fundamental work but extension of the latter is needed shortly.

(iii) The water requirements of crops under irrigation conditions.

(iv) The important group of irrigation problems for which the Imperial
Agricultural Conference, 1927, and the Royal Commission on
Agriculture in India recommended an Empire lmgamm research
station,

- India possesses special advantages as a centre.
(v) Agricultural Meteorology.
India offers many advantages.
(vi) The Genetics and Cytology of sugarcane.
Work at two centres, viz, in India and in a more typieally tropical
sugarcane country, e.g., Trinidad, British West Indies, would

seem necessary in the light of the discussions at the Empire
Sugar Conference, 1931.

(vii) The control of the Desert Locust.

The maintenance of continuity in research, at whatever centres material
may be fortheoming, is of great importance. So also is the main-
tenance and development of the intelligence system set up at
the Imperial Institute of Entomology and financed in part by

_ the Empire Marketing Board at present.

4. We also have to ask ourselves the following questions :—

(s) (a). What problems of Empire importance, if any, are being intensively
investigated already in India

(b). Are there any problems for the study of which on as Empire basis
India has special advantages ?

(i7) Can existing research institutes in India modify and expand their
schemes of work so as to deal with Empire as distinet from purely Indian re-
quirements if they receive substantial financial support ¢

(m) What problems, if any, are there where the principal mvestlgatlon on
a major problem hps already been arranged for in Great Dritain or in some part
of the Empire other than India, but where subsidiary or eonfirmatory investiga-

tions of limited extent age needed in other environments. To what extent eould
L1ICAR 2K
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India co-operate in such subsidiary investigations, provided financial assistance
_were forthecoming.
It may make this point clear if I illustrate each question by an example.
(¢) Sugarcane breeding is 'an example of the first type of ' problem ;
Rice genétics, cultivation and physiology of the second.
(#) The Coimbatore cane-breeding station, the Punjab irrigation research
’ institute ¥nd the Botanical, mycological and entomological sections
of the Pusa Research Institute are instances. . :
(#i) An example of a problem where the purely scientific aspect at least
is being investigated at other empire centres is found in the virus
diseases of plants which at present are being inyestigated at 4
centres in the United Kingdom.
Extensions in India are required : facilities exist at Pusa, Cawnpore, Poona
and probably elsewhere.

- Another example is found in the economies of agricultural production.
The principal investigation is being conducted by the Agricultural Economie
Research Institute, Oxford, on an Empire basis but there is at present no
adequate organisation to deal with the Indian aspect of the problem. The
proposals now under investigation for ascertaining the costs of .production of
sugarcane, eotton and rotation erops will ensure a start nn sound lines. Much
would be gained by co-operation with Oxford.

The 30th December 1931,

ENCLOSURE V.
STaTEMENT A.
Area and Yseld of Rice in each Province.

Area (acres). Yield (tons).

Province, 1927-28. | 1928.29. | 1929.30. | 1927-28. | 1928.29. | 1029-30.
Madras .. .. 110,930,000 11,019,000 11,262,000 | 5,083,000 | 5,197,000 | 5,159,000
Bombay (including Sind| 3,539,000 | 3,551,000 | 3,363,000 | 1,617,000 | 1,641,000 | 1,321,000

. and Indian States).
Bengal .. .. 118,682,000 |21,403,000 |20,225,000 | 6,493,000 | 9,684,000 | 8,202,000
United Provinces .. | 7,336,000 | 7,096,000 | 6,845,000 { 2,195,000 | 1,110,000 | 1,521,000
Burma ‘e .. {12,353,000 112,709,000 }12,703,000 | 4,886 000 | 4 894 000 | 4 943 000
Bih;)r end Orissa .. |13 476,000 |14,352,000 14,229,000 | 4,378,000 | 5,588,000 | 6,012,000
(@) .
Central Provincesand | 6,054,000 | 6,199,000 | 5,827,000 } 1,753,000 | 1,647,000 | 1,885,000
- Berar (b). (c) () (¢)
Assam . .. | 4,173,000 { 4,963,000 | 4,230,000 | 1,308,000 { 1,677,000 | 1,389,000
Coorg . 83,000 83,000 83,000 40,000 40,000 53,000
Hyderabad .. 933,000 | 992,000 1 507,000 | 345,000 | 403,000 | 151,000
Mysore .. . 704,000 705,000 720,000 188,000 204,000 1 209,000
Baroda . . 207,000 | 201,000 192,000 48,000 60,000 33,000

Total .. |78,470,000 (83,273,000 |80,186,000 [28,234,000 132,145,000 |30,878,000

(b) Includes Indian States. (c) Including areas under seedlings which were subsequently
transplanted. (d) Excluding Feudatory States, estimates for which for 1929-30 are 3,239,000
acres and 1,627,000 tons, as against 3,520,000 acres and 1,797,000 tonsen 1928-29,

Notz.—Figures for 1929-30 are subject to revision.
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STATEMENT A—vontd,
Area and Yield of Wheat in each Province.

Area (acres) Yield (tons).

Provinoe.
1027.28. | 1928.29. | 1929-30. | 1927-28. | 1928-29. | 1929-30.

Bombay (includingSind | 2,380,000 | 2,503,000 | 2,469,000 | 596,000 | 499,000 | 546,000
and Indian States).

Bengal . .. 107,000 123,000 126,000 22,000 32,000 33,000
Ul:n)ed Provinces .. | 7,588,000 | 7,218,000 | 7,298,000 | 2,394,000 | 2,500,000 | 3,342,000
Punjab () . 10,304,000 111,299,000 (11,321,000 | 2,764,000 | 3,423,000 | 4,208,000

Bibar and Onsu(a).. 1,199,000 { 1,212,000 | 1,200,000 | 418,000 | 613,000 | 515,000
Central Provinces and} 3,786,000 | 3,310,000 | 3,094,000 | 619,000 | 541,000 | 617,000

Berar (b).
North-West Frontier 993,000 | 1,056,000 | 1,057,000 | 161,000 | 231,000 | 248,000
Provinoe (c). : .
AJmersMenm .. 39,000 31,000 29,000 15,000 8,000 11,000
Delhi . e 52,000 51,000 33,000 19,000 8,000 10,000
Hyderabad .. | 1,068,000 | 1,102,000 | 1,026,000 82,000 144,000 107,000
Mysore e .. 3,000 3,000 4,000 (g) 1,000 1,000
Baroda .. 86,000 88,000 73,000 21,000 11,000 20,000
Gwalior .. .. | 1,458,000 | 1,021,000 | 943,000 165,000 193,000 178,000
Central India States .. | 2,006,000 | 1,861,000 | 1,774,000 277,000 | 294,000 | 277,000
Rajputana States .. | 1,134,000 | 1,095,000 | 901,000 | 238,000 | 193,000 | 240,000
Total .. 132,193,000 31,973,000 31,348,000 } 7,791,000 | 8,591,000 |10,353,000

(a) Excluding estimates for Orissa and Chota Nagpur Feudatory States which report an
area of 2,400 acres with a yield of 300 tons in 1929-30, the same as in laat year. (b) Includes
Indian States.

(¢). Includes the Tochi and the Kurram Agenci (d). Includes Gwalior. (g). About
500 tons.
Notz —Fxgu!es for 1929.30 are subject to revision.

Area and Yield Sugarcane in each Province.

Area (acres). ] Yield (tons) of raw sugar (gur).

Province. y
1927-28. | 1928-29. | 1929-30. | 1927-28. | 1928.29. ] 1929-30.

Madras . x 106,000 89,000 98,000 | 283,000 | 245,000 } 275,000
Bombay(mcludmgSmd 101,000 90,000 87,000 | 290,000 | 249,000 | 225,000

and Indian States).
Bengal .. .- | 209,000 196,000] 198,000 236,000 216,000] 220,000
United Provinces (b) 1,699,000 | 1,357,000 | 1,356,000 | 1,534,000 | 1,220,000 | 1,346,000
Punjab .. 499,000 | 401,000 | 307,000 | 381,000 | 289,000 | 210,000
an and Orissa (c) .. | 289,000 | 287.000 | 279000 | 309,000 | 313,000 ] 304,000
ce;e Provinces and 23,000 23,000 22,000 36,000 37,000 36,000

rar.
Assam . 41,000 39,000 30,000 42,000 40,000 29,000
North-West Frontier 43,000 48,000 51,000 63,000 59,000 63,000

Provinoce,

Delhi . 6,000 5,000 3,000 7,000 4,000 3,000
Hyderabad .. (a) (a) 37,000 (a) (a) 18,000

Mysore o 34,000 | 31000| 33000| 32000]| 29000| 33,000
Barods .. . 2,000 2.000 2,000 4,000 3,000 3,000
Total .. | 2,953,000 | 2,568,000 | 2,503,000 | 8,217,000 | 2,704,000 | 2,765,000

{a) Not available.
{b) Including Rampur State.
{c) Excluding Feudatory States, extimatea for which for 1929-30 were 20,000 acres
and 18 000 tons, against 22,000 acres and 21,000 tons in the preceding year.
orz.—Figures for 1929-30 are subject to revision.
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STATEMERT A-—contd.
Area and Yield of Tea in each Province.

Area (acres). Yield (Ibs.)
Provinoe.
1927. 1928. 1920. | 1927, 1928, 1029,

Madras .. 58,100 63,600 66,900 | 24,132,200 | 26,785,400 | 27,633,800
Bengal .. 180,800 | 108,800 195,300 | 97,002,000 § 96,010,000 |109,053,200
United Provinces 6,000 6,000 6,000| 1,607,600 | 2,133,800 | 1,488,900
Punjsb .. 9,700 9,700 9,700 | 2,076,400} 1,008,000 | 1,930,100
Borms o () (@) (a) (a) (a) R ]
Bihar and Orises .- 1,900 3,800 4,100 306,600 719,600 | 853,300
Assam .. . 424,000 427,200 420,600 | 235,887,800 | 240,017,700 [268,940,708
Coorg .- . ©w 400 400 151,800 216,300 | 169,000
Mysors .. .- 1,900 2,400 3200 (% 81,700 30,900
Travanoare 57,300 61,400 5,400 | 28,825,300 | 30,188,300 | 30,543,700
Cochin .. . . . 800 . . 290,400 -
Tripura (Bengal) .. | - 6900 7,600 7,900 940,00 | 1,005,600 | 2,602,700

Total ] 000 775,900 788,800 | 390,819,800 | 404,153,200 433,236,200

{a) Discontinued,

(b) Not available. . L.
Nowrm—TFigures for 1929 are provisional and therefare subject to revision,
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STATEMENT A—contd,
Area and Yield of Cotton in each Province.

Area (acres). Yicld (bales of 400 lbs. each),
Provinee,
) '1927.28. 1928.29, 1929-30. 1027.28, 1928-29, 1929-30.

Madras (a) 2,123,000 2,495,000 2,507,000 447,000 528,000 513,000
Bombay (including

Bind and Indian ) ; . -

States), . 7,763,000 8,046,000 | °7,150,000 1,801,000 1,446,000 ,000
Bengal (moluding Tri-

pura State) .. 78,000 79,000 78,000 20,000 18,000 21,000
United Provinces (in-

cluding Rampur

State) .. . 643,000 715,000 932,000 199,000 235,000 342,000
Punjab () 2,008,000 2,841,000 2,486,000 602,000 619,000 788,000
Burma .. o 326.000 518,000 323,000 67,000 36,000 67,000 -
Bibar and Oriasa (h) 17,000 78,000 69,000 14,000 14,000 13,000
Central Provinces n.nd

Berar .. 479,000 5,078,000 8,167,000 1,235,000 1,334,000 1,142,000
Asam 45,000 44,000 41,000 15,000 17,000 18,000
North-Weast From.wr

Province 10,000 17,000 17,000 2,000 4,000 4,000
Ajmer-Merwara -~ . 42,000 44,000 §. 34,000 14,000 21,000 11,008
Delhi . . 2,000 2,000 3,000 1,600 1,000 1,000
Hyderabad . 3,631,000 4,019,000 3,636,000 951,000 895,000 447,000
Mysore .. o 81,000 76,000 69,000 |. 25,000 23,000 22,000
Barods .. . 806,000 793,000 771,000 124,000 69,000 127,000
Gwalior .. . 585,000 645,000 633,000 116,000 107,000 80,000
Central India States 1,263,000 1,287,000 1,388,000 £34,000 352.000 249,000
Rajputana States. .. 422,000 476,000 507,000 . 97,000. 123,000 | 104,000

Total « | 24,761,000 | 27,053,000 | 26,721,000 5,063,000 65,782,000 5,264,000

Net exports and Con-

sumption (5) . . v . 5,861,000 6,674,000 .

(a) Includes the State of Banganapalle up to 1925-26 and glso Pudukottai from 1926-27, .

{/) Includes Indian State. i
(A) Excluding Feudatory States, estimates for which for 1929-30 are 38,000 acres and 8,000 bdu, ("]
against 38,000 acres and 11,000 bales in 1928-29.
(g) Not yet available.
[0 The exporf, as well as the conmmptxon figures are for the year endmg An%ust. Pnor to 1916-17 the
of mill were based on of yarn quently the
timates framed by the B M“ * Assooiatil onzhebasuoiremmﬂummhedwthemby
- mills were adopted. From 192’3-24 mill consumption figures are being compiled by the Indian Cen-
tral Cotton Committee on the basis of returns furnished under the Cotton Cess Act and these have.

been utilized. No reliable information is available regarding teide the mills,
but in 1911 & conventional estimate of 450,000 bales waa adopted in oonanlhmon with the Bombay
1 Cotton Trade Association (now KEast India Cotton A inti This was d to

1,000,000 bales in 1914-15 and to 750,000 bales in 1915-16.
Nora.—Fignrea for 1920.30 are subjeot to revision.
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SrATEMENT A-—contd.
Area- and Yield of Jute in each Province.

4

Area (acres). Yield (bales of 400 Ibs. each).
Province. 1028, 1029. 1930, 1028, 1920. 1930,
Bengal (a} ..{ 267,000 2989,000]| 3032000 8,519,000 o.mo;oom 9,886,000
Bibar and Orisea .. 247,000 238,000 | 238,000 693,000 719,000 620,000
Asam .. v 105,000 157,000 186,000 624,000 352,000 595,000
Cooeh Behar . 32,000 31,000 31,000 70.006 74,000 80,000

Total(d) . 3,144,000 3,415,000 3,486,000 9,908,000 | 10,335,000 11,81,000°

Exports and consump-

tion(c) .. . AP o 11,431,000 | 11,436,000 ®

Exports, mill por-
chases during the
year and local (ex-

tra factory):
umption (c)) con'l: . . . 11,097,000 { 11,144,000 ()]

(a) Includes Tripurs State from 1925.
(b) Not yet available,

¢) The exports as well as mill hases and mill consumption are for the year ending June. The mill
@ apt mill h Pm:ndtheextn-fwwry eonsumption (the latter being 500,000 bales for

- each ye;r) are the trade estimates,
. (d) Excluding Nepal for which no estimate of area or yield is available.

The figures of imports from Nepal are, however, stated below :—

L Bales. Bales. Bales,
1921 . e . e 75,000 1924 .e 70,000 1927 ve 82,000
1922 . .. 57,000 1925 . 41,000 1928 .o 72,000
1923 EN . 58,000 1926 .o 40,000 1929 . 64,000

1930 .o %)
Nore.—Figures for 1930 are subject to revision.
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STATEMENT A—contd.

Area (acres). Yield (tons).
Province, ) —
1027.28, | 1928.29. | 1929-30. | 1927-28. | 1928-20. | 1929.30,
Bombay (a) .. | 100,000 125000 115000| 13000| 16000| 10,000
Bengal .. .. | 118,000 132,000 | 114,000 13,000 19,000] 19,000
United Provinces (b) 423,000 | 210,000 | 218,000 55,000 29,000 44,000
630,000 | 550,000 | 502,000 | 82,000 76,000 | 101,000
-
Punjsb .. ..| 3s000] 28,000( 30,000 3,000 3,000 3,000
Bibar and Orissa 601,000 | 658,000 | 654,000 | 84,000 | 108,000 { 107,000
Central i’rovinoel and !
Berar (a) .. | 1,017,000 | 1,027,000 | 869,000 | 80,000 {. 58,000 75,000
Hyderabad 318,000 | 269,000 | 242,000 11,000 11,000 | . 12,600 i
.
Rajputana (Kotah). .. 60,000 | 110,000 | 57,000 7,000 2,000 3,000
T v
Total (b} .. {2,681,000 | 2,569,000 | 2,209,000 | 266,000 | 246,000 273,000
630,000 | 550,000 | 502,000 | - 82,000 | 76,000 | 101,000
GRAND ToTAL 3,311,000 | 3,109,000 ; 2,801,000 | 3,48,000 | 322,000 | 374,000

(a) Includes Indian States.

(b) The figures in italics represent *‘mixed ™ crop, i.e., seed sown in the same fielda
. with other crops. The estimates for the mixed crop of the United Provinces are
bighly conjectural ; hence they have been kept separate.

Nore.~ Figures for 1929-30 are subject to revision.
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STATEMENT A—contd,

Area and Yield of Rape and Mustard in each Province.

Area (acres). Yield (tons).
“"Province. = n '
1927-28. | 1928-29. | 1929-30. | 1927.28, | 1928-29, | 19298-30.
Bombay (including Sind] 172,000 | 223,000 | 313,000 22,000 16,000 39,000
and Indian States). '
Bengal . e 740,000 700,000 705,000 116,000 123,000 134,000
United Provinces (s) | 171,000 | 339,000 | 207000 | 18000]| 42000] 42000
2,580,000 | 2,670,000 | 2,341,000 278,000 308,000 479,000
Punjab .. . 951,000 { 1,722,000 | 1,081,000 150,000 162,000 152,600
Bihar and Orissa (b) .. 700,000 728,000 665,000 163,000 178,000 162,000
Assam Tee s 353,000 369,000 332,000 69,000 66,000 62,000
North-West Frontier © 121,000 111,000 141,000 9,000 10,000 10,000
‘Province;
Delhi .. . 6,000 3(5.)000 5,000 1,000 (200) (400)
. .
Hyderabad . 1,000 | 14000 | 11,000 (400) (600) ésoo)
Baroda .. .e 22,000 28,000 19,000 4,000 2,000 ,000
Rajputana {Alwar) ... 80,000 99,000 43,000 20,000 3,000 10,000
Total (g) .. | 3,327,000 | 4,368,000 | 3,502,000 | 562,000 ] 602,000 | 613,000
'| 2,680,000 | 2,670,000 | 2,341,000 278,000 308,000 479,000
Grand Total .. | 6,907,000 | 7,038,000 | 5,843,000 | 840,000 | 910,000 | 1,092,000

(a) The ﬁglires in italics represent * mixed  crop, i.c., seed sown in the same flelds with
other -crops. ‘The estimates for the mixed crop of the United Provinces are highly con-
jectural ; hence they have been kept separate.
(b) Excluding Feudatory States, estimates for which for 1929-30 are 84,000 acres and 7,000
tons, as against 81,000 acres and 6,000 tons in 1928.29.
(c) The sudden and abnormal increase is due to an exceptionally large area being put under
the crop as the principal crops like wheat could not either be sown or were damaged where
sown owing to want of rain.

Note.—Figures for 1929-30 are subject to revision. .

Area and Yield of Groundnut in each Provisce.

- T "Area (acres). o Yield (tons) of nuts in
, shell.

Province. - -

S 1927-28. | 1928-29. | 1929-30. | 1927-28. | 1928-20. | 1920.30.
Madras .. 7.0 | 3337000 | 3,679,000 | 3,209,000 | 1,671,000 { 1,830,000 ] 1,522,000
Bombay (including In- | 1,064,000 | 1,423,000 | 1,211,000 | 860,000 | 1,140,000 | 718,000

dian States),” - e
Burms .. .. | 540,000| 599,000 &85,000| 145000] 160,000| 190,000
Hyderabad 1 485,000 650,000 619,000 Y 81,000 | 83,000

| Total .. | 5,426,000 | 6,351,000 | 5,624,000 | 2,718,000 | 3,211,000 | 2,513,000

Norr.—Figures for 1929-30 are subject to revision.
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STATEMENY A——contd.
Su:nmary of the latest forecasts for the whole of India for the seasons 1930-31. and

1929-36.
Estimated | Estimated | Final area, Final
Crop. area, “out 1929-30. outturn,
1930-31. 1930-31. 1929-30.
Acres. Tons. Acres. Tons.
Rice . .. . 81,986,000 | 31,504,000 | 80,479,000 | 31,131,000
Wheat .. . . 32,181,000 9,302,000 | 31,654,000 1 10,469,000
Suguroane e . 2,777,000 3,178,000 2,515,000 2,761,000
. bales . _bales i
Cotton . . . 23,616,000 4,820,000 | 25,922,000 { 5,125,000
Jute . .. . 3,492,000 | 11,255,000 .
. tons . fons
Linseed .. .e 3,020,000 378,000 2,802,000 - 380,000
Rape and Mustard .. .o 6,513,000 977,000 5,907,000 1,095,000
Groundnut .- . 6,240,000 2,988,000 5,748,000 2,668,000
1931-32 Jute Acreage 1,858,000 5,660,000
' OQutturn (Bales)
, SraTEMENT B.
Quantities of exports of the pnncopal erops aml the main counmes to which
exported,
Rice (in lakhs of tons)-
" Years. .
192829. | .1920.30. { 1930-31.
Total quantity expotted . . ) . 182 232 22-8
To United Kingdom . . 4 4 - 13
To Germany .. .. . 2:1 2-7 14
To Ceylon . . .e 42 43 4-4
To Straite Settlements .. ‘e . 1'8 2:3 ! 28
To Sumatra .. . .. 11 13 1-3
To Java . . . .- 4 1-6 ‘6
Tootheroonntnes ve . .. 8-2 10-6 11-1
Whe|at (m lakhsof{ tons).
Total quantity pxported .. . 11 -3 250
To United Kingdom .o . . -8 07 ] 1-8
To other countries . .. 3 03 2.
) Sugar.canc (i ¢housands] of tons). «
Total quantity exporbed .. - 2-1 1-3 . i-0
To Ceylon . .e - 16 1-1 -7
To other countries . . .e 5 2 3
2L,

L1ICAR
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StaTEMENT B—contd.

. Raw cotlon (in lakhs of tons).
Yeoars.
1928.29, 1929-30. 1930-31.
Total quantity exported .. . . 6-8 7-3 70
To United Kingdom . o .o 4 b 8
To Germany .. . . .. -6 ‘6 ‘6
To Belgium .. .. s e 6. .8 4
To Italy 7 7 6
To Japan .. e .o . 29 29 30
To other countries . . . 1-4 2:0 19
Cotton (T|wist and Yarn]) (in millions lof yerds).
Total quantity axported . . 24-8 246 23:4
To Iraq . . 16 1-4 11
To Syria .. . 2-0 20 2:0
To Aden and Dependenoles . . 45 48 4-7
To Siam . - . . 1'9 1-7 1-6
To China .. . . .. 2:0 8 9
To Egypt- e . . 4-2 46 40
To other countries . . 81 86 91
Cotion [Piece goods (in| million of ylards).
Total quantity exported . . . 149-2 133-4 977
To Iraq . . 18:7 13-0 89
To Aden and Dependencles . . 55 40 3-2
To Arabia .. .. e 7-6 8:0 48
To Bahrein Islands .. . 54 4-2 2:4
To Persia .. e . . 238 189 13-4
To Ceylon . .o 17-8 18-8 17-7
To Straits Settlements (mcludmg La.buan) . 19-7 17°9 11°1
To Siam . e 24 2-1 13
To A_nglo-Egyptxan Suda.n . . 37 2:8 2-2
To Portuguese East Africa . . 77 79 66
To Tanganyika Territory .- .. 128 i1-1 10-1
To Kenya, Zanzibar and Pemba .. . 12:0 126 82
To other countries . . .. 12-4 12-1 78
Raw Jute (in liakhs of tons)
Total quantity exported .. o e 9-0 81 62
To United Kingdom . .- .. 20 1-6 11
To Germany .. .. . . 2-6 2-2 1-7
To France . . .. . 1-1 1-1 ‘9 .
T'o other countries .e . .e 33 3-2 25
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SraTEMENT B—contd.

Jute Germany bags (in crores of numbers)..

Years.

1928-29. 1929-30. 1930-31.

Total quantity exported .. . N 49-8 62°2 434
To United Kingdom ve .. . 4-5 653 4-0
To Straits Settlements .. . 1-3 14 1-2
To Java . . .. . 4-2 37 43
To Siam . . . . S 12 111 4
To Indo«China .. . .. . I1-6 1-2 5
To China . .. .. . 25 4-3 20
To Egypt . v . . 1:6 19 17
To Union of South Africa. . .. . 20 21 2-0
To Portuguese East Africa .. 1-2 1-4 1-2
To United States of America 20 17 1-1
To Cuba .. .. . 33 3-2. 2.4
To Chile . . .. 38 34 19
To Australia .. . . 91 7-3 8-8
To Hawaii . . . 17 1-8 17
To other countries . 9-9 12°4 10-3

Julte (Gunny Cloith) (in crores lof yards).

Total quantity exported .. .. . 156-9 165-1 127-1.
To United States of America . o 102-2 107-2 85-3
To Argentine Republic .. . . 34-0 33-0 20-9
To Canada .. . .. . 7-6 8:2 7-3
To United Kingdom . . '2-9 5-9 4:0
To other countries . . ‘10-2 10-8 9-6

Linsee|d (in thousands of tons).

"Total quantity exported .. .. .. 156-7 248-2 256-6
To United Kingdom .. . . 18-1 79-5 571-6
To France .. . .. o '47-0 50-7 925-0
To Italy .e . .. . 27-8 28-4 32-7
To Japan . .. e . 19-7 . 10-2 2-8
To Australia .. .. . 21-6 22.8 11-0°

To other countries .. . . 22-5 56-6 127-5

Rape |(in thousands of tons),

. . ) . : R
Total quantity exported .. . .. o 716} 43 32-8
To United Kingdom - ..: ‘.. . 28-7 7-8 10-6
To Germany . o - e - 95 ] .. 63 2:3
To Netherlands [ [e- . 11-9 " 15-6 - 3-8
To France . . e 11-0 9:8 10-6
T other countries . .. - - - 16-4 4-9 86
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STATEMENT B—contd.
Groundnut (in thousands of fons).

Years.
1928-20. | 1929-30. | 1930-31.
Total quantity exported.. = .. .. .- 788-4 714-2 601-3
To United Kingdom .. .. . . 48-0 832 €132
T¢ Germany .. . . . . 241-2 210-1 119-8
To Netherlands e . . 132-5 154-2 167-4
To France .. . . . e 216-2 210-9 1712-2
T Ttaly . . . . - 121-3 54-7 77-0
To other countries .. o . 29-2 311 17-6
Tea (in| thousands |of Ibs.}

Total quantity exported. . .- . . 30-9 29-8 64-5
To Iraq .- . . . e 1-3 1-7 2-4
To Persié o . . e - 14-1 18-2 10-8
To other constries. -~ = . . - 15-5 9-9 51-3
Total quanm_{yomukm bxpoted = 28.7| 319 13-6
Total quantifly of green tea exported - - £-2 2.6 50-9
P ' }
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ENCLOSURE VI.

Grants outstanding for research and other schemes approved by the Secrdgs
tary of State om the advice of the Empire Marketing Board (July, 1926 to May

1931).

Grants approved from Jume 1930 to May 1931, are italicised.

i

Object of Grant.

i

Department or Body to
whom Grant made.

Expenditure involved in
Schemes approved by the
Board.

BIOLOGICAL AND AGRICULTU-
RAL SCIENOES.

Development of Biological
and Agricultural Depert-
ments of the University of
Cambridge.

Foop PRESERVATION AND
Low TEMPERATURE ReE:
SEARCH.

Development of the work of
the Low Temperature Re-
search Station, Cambridgd.

Erection of the Ditton Labo:
tatory, East Malling, fot
¢old storage experiments
on a semi-commercial scale.

Research into the preservas
tion and transport of fish
at Torry Research Stas
tion, Aberdeen.

Burvey of tride in frozed
mutton and lamb fro
Abattoir in New Zealan
to the wholesale market
in Londen.

Continuation during 1931-3
of food preservaiion a
low femperalure  tesearch
af Cambridge, Dition and
Torry. ‘

Amm:; HUSBANDRY.

Research on the mineral cons
. tent of natural pastures;
with special tdennot tq
certain deficiencies in thd
soil and their effect on thd
growth and strength of live-
stook.

University of Cambridge ..

Department of Scientific
and Industrial Research.

Department of Scientific
and Industrial Research.

Department of Scientifié
and Industrial Research.

Department of Scientifi¢
and Industrial Research.

Department of Scientifie and
Indusirial Research.

(a) Rowett Research Ini
mtnhe. Aberdeen.

£10,000 p. a. for 5 years.

£38,500 eapital ; £8,000 p.a.
for b years.

£55,000 capital ;
spread over b years,

£25,000

£33,300 spread over 3

years,

£1,250.

£37, 266.

£25,000 spresd
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Object of Grant.

Department or Body to
whom Grant made.

Expenditure involved in
Schemes Approved by the
Board.

Research on the mineral con-
tent of patural pastures,
with special reference to
certain deficiencies in the
soil and their effect on the
growth and strength of
livestock.

Ditto.
Ditto. .

Stock-rearing problems in
Palestine.

Erection of Silo at School of
iculture, Cambridge,

for trials of the economic
value of silage made from

grass.

Grants-in-aid of work at
Cambridge University on
the physiology and growth

-of farm animals, etc.

ANmarL HEALTH,

Extension of the activities of
the Onderstepoort Vete-
rinary Research Station.

Researchon Animal Healih
problems in Australia.

Research  into Metazoan
Immunity.

Investigation into use of B.
0. G. vaccine in the pro-
tection of calves against

. tuberculosis,

Provision of additional labo-
ratory accommodation at
the Department of Ani-
mal Pathology, Univer.
sity of Cambridge.

(?) Commonwealth Coun-
cil for Scientific and In.
dustrial Research,

(¢) New Zealand Govern-
ment.

(¢) Government of South-
ern Rhodesia.

Ad hoc Committee

School of Agriculture,
Cambridge.

University of Cambridge ..

Government of the Union
of South Africa.
C Ith C il for

- Scientific and Indusirial
Research,

Liverpool School of Tropi-
cal Medicine.

Department'of  Animal
Pathology, University of
Cambridge.

Department of  Animal
Pathology, University of
Cambridge.

£3.000 capital ; £1,875 p. o
for § yeara.

£2,000 p. a. for 5 years,
£2,600 capital ; £2,500 p. a.
for 3 years.

£4,900 spread over 3 years.

£200.

£5,000 capitaly £400 p. a.
for 6 years; £500 guaran.

£10,000 capital ; £11,000 p.a.
for b years,

£8,000 p. a. for § years.
£3,000 p. &, for 3 years.

£3,000 capital.

£4,250 capital,
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Department or Body to Expenditure involved in
Object of Grant, whom Grant made. Schemes Approved by the
Board.
Woor.
-Standardisation of wool qua- | Wool Industries Reeearch | £7,800 ecapital; £15,200
lity. Association. spread over 5 years.

Bheep breeding and biology
of wool.

‘Survey of Empire wools ..

Supply of wool packs for
trials in Australia, New
Zealand and South Africa.

Imperial Wool Research Con-
Jerence.

HipEs AXD SKINS,
Research on processing of
New Zealand pelts.

Darey RESEARCH,
Burvey of literature on the
condensing and drying of
milk and milk residues.
Study of faults in dairy pro-
duots, including * Red
Spot ” in cheese and ** fishi-
ness ”’ in buter.

Production of Dairy Re-
search Jearnal.

Feeding of milk to school-
children in Scotland.

Research on cheese ripening

Investigation of tuberculous
snfection of milk.

Investigation sinio the pro-
blem of *‘openness™ sn
cheese.

Investigation into the iech-
nigue of milk exemination.

PouLTRY.

Research in poultry nutri.

tion problems,

Research on the scientific
feeding of poultry.

Animal Breeding Research
Department, Univer-
sity of Edinburg.

Wool Industries Research
Association.

Wool Industries Research
Association.

New Zealand Department
of Scientific and Indust-
rial Research.

Hannah Dairy Research
Institute, Scotland.

National Institute for Re-
search in Dairying, Read-
ing.

Department of Health for
Scotland.

University of British  Co-
lumbia.

Department of Health, Scot-
land.

a .
New-Zealand Dasry: Re-
search Institute. '

London School of Hygiene
and Tropical Medicine,

Rowett Research Insti-
tute, Aberdeen, and Hills-

borough  Experimental
Station, Northern
1reland.

Animal Nutrition Insti-

tute, University of Cam-
bridge.

£3,000 capital ; £800 p. a. for
5 years.

£2,000 p. a. for 2 years;
supplementary -. grant of
£1,250.

£175 ; supplementary grand
of £300.

.| £600.

£500 p. a. for 5 years.

£500, Supplementary grant
of £250.

£3,150 capital; £3,900 sp-
read over 2 years ; Supple-
mentary grant of £2,500
Jor period up to 31st March
1931.

£1,000.

£5,000.

£1,100 spread over 2
years ; supplementary grant
of £800 for third year. i

£1,400 p. a. for 2 years.

£500 capital; £2,000 p. a.
Jor 4 years.

£600 p. a. for 2 years.

£7,300 capital ; £2,440 p. a.
for b years.

£890 capital ; £1,870 spread
over b years, -
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Objoct of Grant,

Department or Body to
whom Grant made.

Expenditure involved in
Schemes approved by the
Board.

Investigation into the pro-
duction and marketing of
table poultry, eggs, ete.

Study of quality in eggs and
the effect of dietary fae-
tors on the hatching capa-.

ity of eggs.

ExporT or PEDIGREE Live-
8TOCK.

Towards cost of transport of
pedigree livestock from the
United Kingdom.

Ditto.

Ditto.

Ditto,

Towsrds cost of transport of
livestock from
_t.he United Kingdom.
Erection and maintenance of
~“the London Quarantine
Station.

EnTOoMoOLOGY.

Establishment of a labora-
tory for breeding benefi-
eial parasites.

onloglca.l control of insect
pests in the West Indies.

Detert Locust Control .

Regearch on the digestion of
meat by the larves of flies
and on the part played

by micro-organisms in the ,

nutrition of larvea.
Preliminary survey of pro-
blems of insect putrition,
Research into the infestation
of stored products. -
Towards cost of campaign
against the warble fly.
Identificstion and -accom-
modation of entomological
specimens,

Harper Adams Agricul-
tural College.

Ontario- Agrioultural
College, Guelph.

Government of Common-
wealth of Australia.

Government of British Co-
lumbia.
Government of Kenya .

Government of Northern
Rhodesia.
Government of Southern
Rbodesia.

Royal Agricultural So-
ciety of England.

Imperial Institute of Ento-
wmojogy.

Ditto
Ditto

London School of Hygiene
and Tropical Medicine.

Hebrew Uni%rsity, Jeru.
salem.

TImperial College of Science

and Technojogy.
Leathersellers’ Company ..

Natural History Museum,
London.

£5,000 capital;
spread over 5 yoars.

£350 Capital ; £670 p. . for
b years.

£8,492

£5,000 p. ». for 3 years,

£1,600.

£3,000 for first year, £1,500
p- a. for second and third
years,

Balance from preudmg yean
for fourth year

£600 for ﬁrd yms £1,000

second year,

£2,280 for first year, £2,000
for second year and £1,200
for third yeer. -

£1,750 capital; £3,250 p. s.
for 6 years.

£15,000 capital; £30,000
spread over § years.

£2,000 p. a. for 3 years.

£1,020; £2,720 for 1 year.
£1,500 spread over 3 years,

£75 capital; £227 10s p.»
for 3 years.

£10, 775 capital 3 £15,936
spread over 5 years.
£1,000.

£30,000 cepital.
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Object of Grant.

Department or Body to
whom Grant made.:

Expenditure involved in
Schemes approved by the
Board.

Establishment of ai organi-
sation t0 pursue entomo-
logical investigations in
Australia.

Reseatch {nito entomologicsl
contro] of aoxicus weeds.

Towards cost of testse fly
Tesearch and experimental
reclamation in Tanganyi-
ka Territory.

Control of pests and diseases
of glass-bhouse produce.

dnvestigation of entomologicel
problems én Madritine and
Seyokelles,

Mrooroat Axt Prawt
PaTHOLOGY.

Erection of new building to |
houmsee thé Imperial Myco-
logical Institube,

Investigation of the Problem |

of dry root diseasein swedes
and turnips.

Study ef fungal wastage of
fresh fruits exported from
Palestine.

Research into virns diseases
of plants.
Ditte .
Ditts .
Ditte ..

Cotton disease research ..

PLaNT BREEDING. ‘

Proseoution and co-ordina-
tion of research in grasses
and clovers.

Appointment of Plant Breed-
ing Expert for study of Em.
pire grass land problems, -

Establishment of a Plant

Breeding and Seed Reé- |

fzmh Station at New Zed-
Ad Agricultaral (kﬂ]ega.
Palmemton Neorth.

Commonwealth Council for
Scientific and Industrial
Research.

Cawthion Institute, New
Zealand.

Govemmant of Tanganyika
Yerritory.
Cheshunt Experimental

and Research Station.
Government of Maurilies
and Seychelles:

Imperial Mycological Insti-
tute.

Ministry of Agriculture and
Fisheries.

Zionist Organisation

Rothamsted Experimental
Station.

Cheshunt Experimental and
Research Station.

Scottish Society for Re:
search in Plant .

University College, Dublin

Rothameted Experimental
Station.

"Welsh Plant Breeding Sta-
tion, Aberystwyth.

Welsh Plant Breeding Sta-
tion, Aberystwytlr

New Zealand Department
of Scientific and Industrial
Research

£21,000 -capital; £39,054
sprend over b years.

£1,333 capital; £2,000 h
a. for 5 years.
£2,000 p. a. for § years.

£1,600 capital ; £1,760 p. a.
for 5 years.
£1,800 p. @. for 2 geara.

£8,000.

£1,320 spréad over 3 years.

. | £1,520 spread over 3 years.

£1,835 capital; £12,800
8pread bver 5 years.

£1,040 capital; £6,350
spread over 5 years.

£4,450 capital ; £8,000
spréad ovef 5 yeard.

£3,250 capital;  £5,500
gpiead bdver 5 years.

£600 eapital ; £200 p. a. for
4 years.

$A 350 eapital;  £28,375
spread over & years.

£3,850 éplead over 2} yeara.

22,500 capital ; £2,600 p. 8.
for § years.

L1ICAR

2M
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" -Objeot of Grant.

Department or Body to
whom Grant made.

Expenditure involved in
Schemes . pproved by the
Board.

Experiments with plants of
the tidal zone with special
reference to Spartina Tow-
sendii.

" Research into production of
sirong strawed varieties of
oats and barley.

Towards the maintenance of
the Division of Plant In-
dustry. '

HORTICULTURE.

Fruit research and standar-
disation of horticultural’
material, )

Extension of facilities for
research and provision of
accommodation for Impe-~:
rial Bureau of Fruit Pro-
duction. -

Investigations into the keep-
ing qualities of fruit and
its relation to the nutrition
of the tree and soil
conditions.

Fruit Research investigations
in New Zealand.

Improvement of methods of

packing, grading and ship- |

ment of citrus fruit.

Appointment of an Agricul-
tural Officer to devote
special attention to the
development of a citrus

- industry.

Establishment of an experi-
mental fruit farm with the
object of testing the econo-
mic cost of growing and
shipping  bananas gnd
grape fruit.

EcoNoMIio BOTANY.
Visits of Economic Botanists
to Dominions and Colonies
and employment of bota-
nical collectors for work
overseas.
Classification of Herbarium
specimens.

East Anglican Institute of
Agriculture,

University College, Dublin

Commonwealth Council for
Scientific and Indusirial
Research.

East Malling Research Sta-
tion, Kent.

Ditto .-

Long Ashton Horticultural
Research Station, Bristol.

New Zealand Department
of Scientific and Indus-
trial Research. :
Gvovernment of Palestine

Government of British
Honduras.

Government of Sierra Leone.

» Royal Botanic Gardens,
Kew.

Ditto

£220; supplementary grant
of £1,000 spread over 3 years.

£1,650 capital; £425 p. a.
for 5 years.

£4,000 capital; £6,000 p. a.
Jor 2 years.

£9,050 capital;
spread over 5 years,

£21,300

£13,200 capital ; £8,100

spread over 3 years.

£7,025 capital; £12,975
spread over § years.

£2,350 capital ; £9,300 spread

over § years.
£1,000 p. a. for 3 years.

£280, p. a. for 3 years.

£1,500 capital; £1,500 p. a.
for b years.

£20,000 spread over § years.

£15,567 spread over § years.
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Object of Grant.

Department or Body to
whom Grant made.

Expenditure involved in
Schemes Approved by ‘the
Board.

DieTETICS.

Research into the vitamin
content of fruits, vegeta-
bles and diary products at
the Lister Institute.

Research into the physiologi-
cal and pathological con-
ditions associated with
certain rationed and spe-
cialised diets, with apecial
refcrence to Kenya native
tribes.

CoLoNIAL AGRICULTURAL
AND VETERINARY SEB-
VICES.

Towards the cost of Head-
quarters  Organisation,
including appointment of
Advisers on Agriculture
and Apimal Health.
TrOPICAL RESEARCH

STATIONS.

Development of a training
centre for the study of
tropical agricultural pro-
blems.

Towards cost of maintenance
of Amani Station.

Baxaxa Resrarca.

Prosecution of research in-
to the production of a
variety of banana immune
from panama disease and
investigation into trans-
port of bananas under cold
storage conditions.

Tea.

Towards the cost of estab-
lishment and development
of a laboratory of plant
physiology for the investi-
gation of problems con-
nected with-the constitu-
tion and composition of
the tes plant.

Purchase of experimental
small scale machinery and
plant for the factory of
the Tea Research Institute
of Ceylon.

Medical Research Council

Rowett Research Institute,
Aberdeen.

Colonial Office

Imperial College of Tropical
Agriculture, Trinidad.

East African Agricultural
Research Station, Amani.

Imperial College of Tropical
Agriculture, Trinidad.

Indian Tea Association ..

Tea Research Institute of
Ceylon.

£24,000 spread over 5 years,

£3,000 p-a. for 3 years.

Approximate £6,000 up to
31st March 1931 and £7,000r
P- a. for 5 years.

£21,000 capital ; £55,000
spread over 4 years.
£16,000 for fifth year.

£6,000 p. a. for 3 years,
£6,000 p. a. for fourth and

fifth years.

£5,774 capital; £3,808
P- a. for 5 years.

£3,125 capital; £3,375
spread over 5 years.

£1,000 capital.
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» Object,of Grant.

Department or Body to
whom Grant made.

Expenditure involved in
Schemes Appeoved by the
Board.

Ricg,

Development of rice research
in Burma and Bengal,

SUGAR.

Development of sugar re-
search in Mauritius.

- In aid of work of breeding of
smproved varieties of sugar-
cane.

Ditto ..

" ToBACCO..

Towards cost of establishment
of tobacco research station
in Southern Rhodesia.

Toye Q.
Distribytion of Tung Oil

seeds for cultivation in
varions Empire countrips
and. comparative study of
the technical properties. of
Tung Oil from™ various
souyces.

CorRA.

Research into the best me-
thods of preparing copra
of high quality for export.

"Improvement of methods of
‘eultivation, handling, dry-
ing ang grading of copra,

O1L Parm PLANTATION.
Establishment of an experi-
mental oil palm planta-

tion.
Lac.

Towards cost of maintaining
marketing  expert in
England to supplement lac
research being carried on
in India.

Indian Imperial Council
of Agricultural Research.

Government of Mauritius

Government of Barbados ..
| Government of British Gus-
| ana,

Government of Southern

Rhodesia.

Royal Botanic Gardens,
Kew, and Research Asso-
ciation of British Print,
Colour and Varnish Mann-
facturers.

Government of the Federat-
ed Malay States.

Government of Fiji .

v

Government of Sierra Leone

Government of Bihar and
Orissa,

£2,500 capital;  £12,745
spread, over § years.

\

£2,000 p, a, for & yeers.
£2,000 for 1 year.

£1,000 for I gear.

£3,000 spread over 2 years.

£800, $750 p. 8. for 5 years.

£1,150 p. & for 4 years.

£750 p. a. for 2 years.
£1,500 p. 8, for 2 yeara

£500 p. a, for § years,
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Department or Body to

Expenditure involved in

Object of Grant. whom Grant made. Schemes appraved by the
Board.
SERICULTURE.
Towards the development of | Government of Jamaica .. | £1,300 spread over 3 years.
the eilk industry In
Jamaica. :
Towards the revival of the | Government of Palestine .. | £200.
silk industry in Palestine.
Frax.

Development of researeh
into problems of flax in-
dustry.

Flax development in Cyprus

INSECTICIDES.

Towards eosy of eolleeting
and investigating plants
possessing insecticidal pro-
perties with & view to their
commercial exploitation.

FoRESTAY AND FORRST PRO-

DUCTS.

Maintenance of the Imperial
Forestry Institute.

Extension of the functions
of the Forest Products
Research Laboratory,
Prices Risborough, in-
cluding work on the utili-
sation of Empire timbers.

MECHANICAL TRANSPORT.

Experimentation and deve-
lopment of Mechanical,
Transport suitable for use
in undeveloped parts of
the Empire.

FISHERIES.
Fisheries Research in New-
foundland.
Cod Liver Qil research .

EcoNoMIC INVESTIGATION.

Establishment of a Chair of
Imperial Economio Rela-
tions at the London: School
of Economios:

Linen Industries Research
Association, Northern
Ireland.

Government of Cyprus ..

Government of British
Guiana.

Imperial Forestry Insti-
tute, Oxford.

Department of Scientific
and Industrial Research.

Government of Newfound-
land.

University of London ..

£2,250 eapital; £16,500
spread over 5 years.

£2,500 spread over 8 years.

£200 p. a. far 5 years.

£4,750 p. a. for 2 years.

£30,000 capital; £7,500
spread over 2 years; sup-
plementary grant of £7,000
Jor third year.

£60,000 spread over § years,

£5,000 capital { £5,000 p. a.
for 5 years.
£3,000.

£2,000 p. &. for 5 years,
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" Object of Grant.

Department or Body to
whom Grant made.

Expenditure involved in
Schemes approved by the
Board.

Marketing of home agricul-
tural products with special
“reference to the improve-
ment of the existing me-
thods of distribution and
preparation for market.
Investigations into problems
of marketing organisation.
Marketing of Scottish Agri-
. cultural produce.

Organisation of Egg Marke-
ting in Scotland. )

Improvement of Port and
Bacon production in Scot-
land.

Investigation into marketing
of Northern Ireland Agri-
cultural produce.

Investigation into the econo- '
mies of small farms in

Northern Ireland.
Collection and dissemination
of data concerning the
economics of
tural
the Empire, with special
reference to the technique
and results of cost account-
. ing and survey methods.

Co-OPERATIVE MARKETING.
Fostering

in the Empire and in aid
of production of Year
Book. .

MISCELLANEOUS.
Research on fluctuations in
the numbers of wild
rodents, .
‘Scheme of Economic Orni-
thology.

Preliminary

ration of wine.

Comparative study of me-

thods of soil analysis.

Agricul- |
production within |

co-operative |
organisation of producers |

investigation |
into problems of the matu- |

Ministry of Agriculture

_and Fisheries.
Ministry of Agriculture and
Fisheries.
Department of Agricul-
ture for Scotland.
Ditto .
Ditto .
Ministry of .Agriculture,
Northern Ireland.

Government of Northern
Ireland.

Economics
Institute,

Agricultural
Research
Oxford. -

The Horace
Foundation.

Plunkett

Department of Zoology and
Comparative , Anatomy,
University of Oxford.

Departments  of Zoology
and Agriculture, Unsver-
sity of Ozford.

-

University College of North
Wales, Bangor.

£40,000 p. a. for 5 years;

supplementary grant  of
£42,500 approved  for
1931-2.

£12,000 p. &. for 3 years,

£5,150 for 1929-30; £6,200"
for 1930-31; £7,600 for
1931-32,

£1,000 p. a. for b years.

£3,750 capital; £407 p. a.
for 5 years.

£900 p. a. for 3 years.

£600 p. &, for 3 years.

£700 p. a. for b years.

£1,600 p. a. for 5 years.

£3,010 spread over 3 years.
£250 p. a. for 3 years.
£1,250.

£430. for 1 year ; supple-
menlary grant for second
year of £450.
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ENCLOSURE VIL

LisT or SCHEMES 80 FAR SANCTIONED BY THE IMPERIAL COUNCIL OF AGRICULTURAL

. e . .. 1,560,460

o e OO0

RESEARCH.
Scheme. Total sanctioned
. Grant.
Madras Government,
Rs. a. >
Grant for collating data’on manurial experiments conducted in the past 1,650 0 0
Appointment of Veterinary Research officer .. . . 50,000 ¢ O
Scheme for rice research . . .. L15660 0 0
Bombay Government.
Grant for collating data on manurial experiments conducted in the past 3129 0 O
Rice Physiology Scheme . . . . .. 10,300 0 0
Scheme for sugarcane research in the Bombay-Deccan .. 522,08 0 O
Appointment of Veterinary Research officer .- . 50,000 0 O
Investigation into tha Virus diseases of plants in the Bombay Pres1dency 65,380 00
Bengal Government.
Grant for collating data on manurml experiments conducted in the past 1,650 0
{Additional Grant Sanctioned)} . . .. . . 1,000 0
Bengal scheme of augarcane crushing and gur-boiling . .. 5703 ©
‘Establishment of a sugarcane seedling testing station at Dacca . 13,050 0
Appointment of Veterinary Research officer . 50,000 0
Appointment of & Physxcal Assistant on the staff of the Agncultura.l :
Chemist, Bengal 22,568 0 O
Appointment of a Physxo]oglcal Chemlst to study Anunal Nutrmon
Problems at Dacca . . 48,590 0 O
Scheme for rice research .. .. .. 164822 0 O
United Provinces Government. '
Lump sum grant to Shahjahanpur Research Station for a dets.x]ed ex-
amination of new seedling canes .. 6,000 0 O
Lump sum grant for experiments in the daxgmng of a sstxsfactory
small power sugarcane crushing mill . . . 8,000 0 0
Grant to the Harcourt Butler Technologxcal Institute, Cawnpore, for
the provision of an experimental sugar plent .. .e -. 225000 0 O
Grant for collating data on manurial experiments conducted in the past 1,650 0 0
Appointment of Veterinary Research officer . . . 50,000 0 O
Breeding experixﬂents by Dr. A. E. Slater in connection with the im-
provement of goata . . o . . 32,000 0 O
Scheme for rice research 0
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Scheme, Total sanctioned Grant.
Punjad Government,
. Rs. 4. P
Lump sum grant for experiments in the designing of a satisfactory small
power sugaroane crushing mill . . . . 8,000 0 O
Grant for sollating data on manurial experiments conducted in the past 1,650 0 O
Appointment of Veterinary Research officer . . . 60,000 0 0

Burma Government.

‘Grant for collating data un manurial experiments onducted In the pass 1,650 0 O
Appointment of Veterinary Research officer " . . &,000 0 ©
cheme for rico research - . - . o 841,738 0 §
Bihar and Orissa Governmens.
Lump sum grant for experiments in the designing of & eatmhctory
small power sugarcane crushing mill ‘e . . 8,000 0 0
Grant for water hyacinth seheme .- . . . 8,828 0 0
Scheme for thoestablishment of a sugarcane fesearch stationin Bihar and
Orissa and for the appointment of a sugarcane specialist . «. 160000 0 O
Grant for eollating date on manurial experiments conducted in the past 1,660 0 O
Appointment of Veterinary Research officer . . . 50,000 0 O
Scheme for rice research . . e e - 202140 0 O
Central Provinces Government.
‘Grant for eollating data on manurial experiments condaoted in the past 1,650 0 O
Appointment of Veterinary Research officer . .. .e 50,000 0 O
Scheme for rice research . . .- . . 108800 0 0
. Assam Government.
Grant for collating dats on mamurial experiments conducted in the past 1,650 0 0
Appointment of Veterinary Research officer . . . 50,000 0 0
Scheme for rice research .- . .. . « 138700 0 0
, North-West Frontier Province.
Appointment of Veterinary Research officer . . .« 50,000 0 O
Hyderabad State (Deccan).
Appointment of Veterinary Research officer - - v 50000 0 O
_ Imperial Institute of Agvicultural Research, Pusa.
Schems Tor the establishment of & sub-station of the Colmbatote Im-
perial Sugaroane Station at Karnal .. - . . .- 82,000 0 O
Bcheme Yot research ot ** Mosaic ” and other cane diseases at Pusa .. 1,46,890 0 O
Establishment of & Botanieal Sub-Station at Kamal . .. 1,33850 0 0
I mpenal Institute 0] Vetennary Research, Muktesar.
Appointment of a Proto-Zeologist - .~
Appointment of a Special Officer for mveet.xgat.wn into Tubemnloeu and $No cost worked
Jobne’s disease among cattle. out a8 yet
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Director General of -Observatories.
Scheme.

Total sanctioned Grant.
Agricultural Meteorology . . e e .. 205000 0 0

Punjab University.

Grant to Dr. A. N. Puri for rescaroh on the standardisation of Physico-
Chemical single value measurements most suitable for Indian soils .. 5,250
Dr. Bhatnagar’s scheme—Effect of Ions on plant growth .. .. 6,000

Investigation on the relation between Physico-Chemical propertles and

fertility of soils (by Dr. 8. 8. Bhatnagar) . 8,300

Investigation of the * Wither Tip * of Citrus Trees (Dr. Cha.udhun) . 12,600
Caleutta Tniversity.

Professor Mukherjee's scheme on research into propert.les of colloid soil

0

-]
(-4

0

constituents .. . .. . 12,000
(Additional Grant sanctioned) .. . e .. .- 1,600
Professor Mabalanobis®’ scheme for statistical mvestlga.t.xon on expenmental

errors in field trials . 11,500

Dacca University.

Grant for research on goil analysis, eto. .. v .. .. 30,724
Research work directly under the control of the Imperial Council of Agricultural
Research.

Grant to Dr. K. C. Mehta for investigation of rusts of wheat and ba.rley 45,000
Grant to Dr. K. C. Mehta for mvest.lga.tlon on Physiologic forms of wheat

rusts .. .. .. 3,000
Grant to Dr. K. C. Mehta for gerttmg necessary mhef fnom patt of his

duties at College .. . .. . 3,600
Grant for the testing of drug Plumoqnme .. . .. 500
Grant for research on Locust (Lyallpur and Quetta) . .. 1,76,000
Sugar Technologist for three years . - . . 65,700
Deputation abroad of the Sugar Technologist . e .. 14,488
Hadi’s process at Bhopal . . . . .. 1,500
Hadi’s process at Bilari .. ’ . .. .. ve 10,600
Hemp Marketing officer (Total expendxture) .e . . 14,678
Price for a bone-crusher, eto. .. e . . 7,000

o 0o wooo o
c o000 RO

L1ICAR : 3N
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APPENDIX XXVI

Sussect No. 2 (b).

PROPOSALS FROM THE EMPIRE MARKFETING BOARD, LONDON, IN RE-
GARD TO FURTHER RESEARCH IN INSECTICIDES AND FUNGICIDES.

Attention is invited to the attached letter (and enclosures) from the
Empire Marketing Board, London, No. M|2419, dated the 19th May 1931
(Enclosure I), regarding further research in insecticides and fungicides. The
point of reference is contained in the concluding sentence of paragraph 4 of
the Board’s letter. ’

The subject is now submitted for the consideration of the Advisory Board.
T. VIJAYARAGHAVACHARYA,

Secretary.
The 3th Janunry, 1932,
ENCLOSURE 1.
LEerrer ¥rox 1HE Empire MarkeTiNG Boarp, Lonpon, No. M|2419, paTED THE
19t May 1931.

.. I am directed by the Chairman of the Empire Marketing Board to refer to
the Board’s letter [Enclosure I to Appendix XXV, Subject No. 2 (a)] No. M|
10517 of the 4th March on the subject of an interchange of views in regard to
the future development of research on a co-operative basis in accordance with
tie recommendations embodied in the resolutions of the last Imperial Conference.

'* 2, At the time of the Imperial Conference the Board felt it desirable that
advantage should be taken of the presence in London of overseas scientists to
‘discuss with them the Board’s work in the field of scientific research. Accord-
ingly two meetings were held between representatives of overseas scientifle orga-
-nisations and members of the Board’s Research Grants Committee. At those
,meetings it was agreed that a useful step in the promotion of co-operation eould
be effeeted if the Board were to arrange in fature to inform, and where neces-
‘sary, consult, overseas research organisations on particular applications submit-
‘ted to the Board for grants for research. It was realised that this procedure
would not be necessary in all cases, but would apply to those schemes which
might have a general Empire significance,

3. One of the schemes of this nature which was discussed informally at
‘the meetings with overseas scientists was that embodied in the Report
{Annexure II) of the Insecticides and Fungicides Committee of the English
Ministry of Agrienlture. This Committee was appointed to report on the action
required to carry into effect the resolution of the Imperial Agricultural Research
Conference of 1927 in favour of further research in insecticides and fungicides,
and their Report recommended an extension of work at five centres in this
country with a view to a concerted attack upon the problems involved. The
Ministry of Agriculture, in forwarding this Report to the Board suggested that
the Board should decide whether they were prepared in principle to finance the
seheme of investigations proposed by the Committee. If they were willing to
do so the Ministry would approach the Institutes concerned with a view to the
formulation of definite financial proposals.
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4. T am accordingly to enclose herewith a eopy of the papers dealing with
the scheme which include semi-official letters from Dr. Rivett, Chief Executive
Officer of the Commonwealth Council for Secientific and Industrial Research
(Annexure 1V), Dr. du Toit, Director of Veterinary Serviees, Union of South
Africa (Annexure V) and Dr. Clouston, late Agricultural Adviser to the Gov-
ernment of India (Annexure VI) together with a note (Annexure VII) of the
discussions which took place with Dr. Fryer of the Ministry’s Plant Patholo-
gical Lahoratory. I am to ask that the Board may be furnished with your Coun-
cil’s oheervations in due course with particular reference to the interest and
possible application of the scheme to problems in India and also with any sug-
gestions you may have for linking up the proposed research with work already
undertaken or in progress there.

ANNEXURE 1.

LETrer FROM THE MINISTRY OF AGRICULTURE AND FisHERrIgs, LoNpoN, T0 THE
SecreTany, EMPIRE MARKETING Boarp, No. T. G.-8443, paTEp THE l4TH
Marcn 1930.

It will be within the recollection of your Board that the Imperial Agricul-
tural Research Conference, 1927, passed a resolution in the following terms re-
garding the need for further research in inseeticides and fungicides :—

“ That, in view of the great importance of insecticides and fungicides
in the control of diseases and pests, and, in view of the very limit-
ed number of substances now available for this purpose, and of their
velative inefficiency, this Joint Meeting of members of the Entomo-
logy, Plant Pathology and Fruit Committees recommends that an
investigation of the whole chemieal field should be undertaken by
chemists working in eollaboration with entomologists and plant
pathologists.

For such an investigation, new appointments would be necessary, since
existing workers are already fully occupied ’’.

2. Following the issue of the report of the Conference, the Ministry gave
eareful consideration to the various questions raised by this resolution, parti-
eularly so far as this eountry is concerned, and, with the concurrence and
assistance of your Board, a Committee was set up to report on the action re-
quired to earry the resolution into effect.

3. The Committee was eomposed as follows :—
Mr. J. C. F. Fryer, OB.E.,, M.A. (Chairman).
Professor V. H. Blackman, M.A., SeD., F.R.S.
Dr. E. J. Butler, C1E.,, D.Se., F.R.S.

Dr. J. T. Hewitt, M.A,, D.Sc,, Ph.D,, FRSS.
Dr. G. A. K. Marshall, CM.G,, D.Se., F.RS.
Dr. Q. H. Pethybridge, M.A., B Se.,, Ph. D.

Professor J. C. Philip, O.B.E., D.Se., F.R-S.

The Research Grants Committee of your Board agreed at the time of the
formation of the Committee to consider favourably applications submitted on its
recommendativon, and to refer to it applications concerning research in insecti-
cides and fungicides.,
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* 4, The report (Annexure II) of the Committee has now ‘been presented and
4 ‘eopy is forwarded herewith for the eonsideration of your Board.

5. The case for an extension of work in insecticides and fungicides is
fully presented in, the Committee’s report, and on the general questlon of the
desirability of a concerted attack npon the problems involved there is no need
for comment by the Ministry. It will be observed that the Committee presents
estimates for expenditure aver a period of 10 years. The Ministry presumes,
however, that any grants sanctioned by your Board would in the first instance,
be for a period not exceeding five years. A programme for a period of less than
five years would scarcely be worth while if the attack on the problems involved
is to be seriously pursued ; and although any arrangements during this period
would necessarily be temporary and subject to revision, it is practically certain
that continued attention will need to be given to this very complex and difficult
subject, and that in some form or other a research organisation will need to be
maintained for an indefinite period. On the basis adopted by the Committee &
maintenanece expenditure of £7,816 in the first year would be required rising
to £8,828 in the fifth year, with an additional expenditure for capital pur-
poses of £4,000. The total expenditure in the five years would be some £46,000.
Compnred with the éxpenditure in all parts of the Empire on insecticides and
fungicides this sum, although considerable, is relatively mslgmﬁcant

6. The Committee’s proposals may be summarised as follows :—

(a). A Central Team to be placed at the East Malling Research Statlon,
the maintenance expenditure excluding ecapital expenditure
being . roughly = £20,000 over a period of five years. In
addition, capital expenditure estimated at £4,000 would be re-
quired. - This is the only centre at which capital expenditure is
contemplated, the main part being for the purchase of additional
land, some of which should be fruit bearing.‘ Buildings and equip-
nent are not likely to be a costly item, since all that is in view is
some small alteration of existing laboratories and the provision of
an insectary, laboratory and greenhouse.

The whole schéme of the Committee rests upon the central team
at the East Malling Research Station. The Ministry felt some hesi-
tation in adopting this standpoint, having particular regard to the
rapid’ growth of the East Malling Station and the possible diffi-
culties that might arise if foo great a burden were placed upon the
shoulders of the Director and his staff. This matter has been
diseussed with the Committee, which, having weighed the advantages
and disadvantages, still adheres to the view that East Malling is the
best situation for the .central team. In this view the Ministry
acequiesces.

(b) At Cambridge it is proposed to appoint an additional chemist on
the staff of the Horticultural Research Station, at a total cost
of about £2,700 in five years.

(¢) At the Rothamsted Experimental Station additional staff is proposed
costing approximately £8,400 in five years.

{d) At the Long Ashton Research Station additional staff is proposed
costing approximately £6,300 in five years.

(¢) At the South Eastern Agricultural College, Wye, an appomtment
of a Qrade II assistant to Dr. Goodwin is” proposed at a cost
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amounting to approximately £3,600 in five years. The Ministry
feels that there is some objection from the administrative stand-
point to developing an advisory centre as a small research insti»
tute, for the reasons that the adviser is deflected from his proper
duties and further that no continuity of research ean be guaranteed.
The Ministry has discussed with the Committee the question whe-
ther Dr. Goodwin might be given the opportunity of transferring
to an appropriate research institute ; but, after further considera-
tion, the Committee has recommended that the assistant chemist
proposed for him should be added to the central team appointments,
and that the holder of the post should be seconded to work at Wye
nnder his personal direction.

(/) It should be remarked that the proposals of the Committee have
not been communicated to the . authorities at Cambridge,
Rothamsted, Long Ashton or Wye ; and it cannot, therefore, be
assumed that these bodies eoneur in the detailed arrangement pro-
posed, although it is known that they are generally favourable to
partieipating in the scheme. It is expected that the staff required
at each of these stations eould with little difficulty be housed in the
existing accommodation, and no provision has, therefore, been made
for capital expenditure. '

7. There is a further matter of importance to which the Ministry desires
to refer. Af the present time little is known of the principles underlying the
wmochanieal application of insecticides and fungicides ; and the appliances avail-
able to the grower are relatively ineffective. There is a danger, therefore, lest
the benefit of advances on the chemical and biological sides may be largely lost
bocause of the inability of the users to apply new insecticides or fungicides
effectively on a commercial scale,

The Committee felt that its terms of reference precluded its reporting on
this aspeet ; but after diseussion with the Ministry, it has placed on record its
opinion that research on spraying machinery and the practical problems in-
volved in ‘the application of spray fluids and dusts is urgently needed, and has
intimated that the initiation of a suitable scheme for the investigation of the
subject both from the mechanical (engineering) and physical points of view would
have its cordial approval. The Ministry has aseertained that it would be possi-
ble to arrange for an investigation into the problems involved and that, if
funds were provided, the Long Ashton Research Station and the Institute for
. Agricultural Engineering at Oxford would he prepared to co-operate with the
Ministry’s Pathological Laboratory in a joint scheme. The Ministry would
gladly take steps to obtain a detailed scheme with estimates of eost if your
Board agreed in principle that such an investigation should be nndertaken.

8. Your Board will observe that the whole of the work envisaged by the
Commiittee is proposed to be undertaken in this country, with the exception of
practical experiments on insecticides and fungicides overseas. This is in accord-
ance with the views of the Joint Committee which formulated the proposal
adopted by the Imperial Agricultural Research Conference, based principally
on the great recent development in chemical science in Great Britain and the
need in any fresh attack on the problems for elose association of biologists and
chemists in touch with the latest developments in chemical industry.

9. The Ministry would suggest that your Board might, in the first instance,
decide whether it is prepared in principle to finance the scheme of investiga-
tions proposed hy the Committee and the further investigations suggested into
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the mechanical application of spray fluids and dusts. The Ministry would then
provose fo communicate with the institutions which it is suggested should take

part in the investigations in order that definite financial proposals may be
made, .

ANNEXURE IL

REPoRT OF THE INSEOTICIDES AND FUNGICIDES COMMITTEE.
To . ‘ -
.. Tug MINISTER or AGRICULTURE axp FISHERIES,
Sir,
At Q joint meeting of the Committeeﬁ on Entomology, Plant Pathology,

and Fruit of the Imperial Agricultural Research Conference, 1927, when the

subject of insecticides and fungmxdes was considered, the followmg resolution
was adopted :—

‘‘ That, in view of the great importance of insecticides and fungicides
in the control of diseases and pests, and in view of the very limited
number of substances now available for this purpose, and of their
relative inefficiency, this Joint Meeting of members of the Ento-
mology, Plant Pathology and Fruit Committees recomnmends that
an investigation of the whole chemical field should be undertaken by

‘chemists working in collaborahon with entomologists and plant
Pathologists.

. For such an investigation, new appointments would be necessary, since
existing workers are already fully occupied.’’

With a view to giving effect to this recommendation, the present Com-
mittee; the members being—

Mr. J. C. F. Fryer, O.B.E., M.A. (Chairman),
Professor V. H. Blackman, M.A., Se.D, F.R.S,
Dr. E. J. Butler, C.LE, D.Se, F.R.S,,
Dr. J. T. Hewitt, M.A., D.Se., Ph.D,, F.R.S,,
* Dr. G. A. K. Marshall, CM.G., D.Se., F.R.S,
Dr. G. H. Pethybridge, M.A., B.Se.,, Ph.D,,
~ Professor J. C. Philip, O.B.E., D.Sc,, F.R.S,,
Mr. J. H. Steward, ‘
) L S Joint Secretaries,
Mr. C. T. Gimingham, O.B.E., B.Se,, }
was appointed in November, 1928, with the following terms of reference :—

‘¢ To report as to the action required to carry into effect the recom-
mendation of the Imperial Agricultural Research Conference that
investigations should be made of the whole chemieal fleld of insee-
ticides and fungicides by chemists working in eollaboratmn with
entomologists and plant pathologists.’’



282

1. It is an undisputed fact that immense losses are annually incurred
throughout the world by the depredations of pests and by diseases of cultivated
erops. A proportion of such losses may be obviated by mechanical, éultural
and biologieal methods of eontrol, but there is not the least doubt that, at all
events for many years to eome, measures involving the use of chemiecals to
destroy insect pests and parasitie fungi and bacterig, of to prevent their attacks,
muost remain the most important line of defence. Unfortunately, no statistics
are available of the total consumption of insecticides and fungicides within the
Ewmpire which would demonstrate the outstanding importance of the subject.
Some idea may, however; be gained from other considerations. There are, for
instanev, at least 4,000,000 acres of fruit within the Empire : if only one-quarter
of this—i.e., 1,000,000 acres—be sprayed only twice a year (and this is a very
low estimate), not less than 1,000,000,000 gallons of spray-fluids will be used.
Taking the average cost of the spray-fluids as 1d. per gallon of dilute wash,
the expenditure on chemicals for spraying fruit is not less than £4,000,000 a
year, apart from the labour in applying them, and if labour costs are included,
can hardly be less than £10,000,000. Again, a large proportion of the wheat
sown is, or should be, chemically treated before sowing, while most of the
potatoes produced within the Empire are grown successfully only by means
of spraying with chemicals. It is, indeed, no exaggeration to say that, un-
der modern couditions, few crops of any importance ean suceessfully be grown
without the intervention of insecticides or fungicides in some form, and in
view of the immense issues at stake it is rather remarkable that up to the pre-
sent so small an effort has been made to discover substances having valuable in-
secticidal and fnngicidal properties, and to find how these properties can be
turned to useful acecount. These considerations are by no means new, and the
need for such work has indeed been strongly emphasised at meetings. of entomo-

logists and myeologists from overseas convened by the Imperial Bureaux of
Entomnlogy and Mycology. : :

2. A relatively small number of substances form the basis of the great
majority of insecticides and fungicides at present in commercial use in agricul-
ture and horticulture. Exeluding substances which bave been employed only
occasionally, for special purposes, or only in ewpenmenta] work, the following
list eovers all the more important materials used in practice :—

Insectioides—Certain arseniec and flourine compounds. Soaps, mineral

oils, lime-sulphur, nicotine, quassia, pyrethrum, derris (tubaroot),
hellebore ; certain tar-distillate fractions.

Hydrocyanie acid, ealeium eyanide, sulphur dioxide, carbon disulphide,
tetrachlorethane, crude eresylie acid, p-dichlorobenzene.

Fungicides.—Certain copper and sulphur compounds. Formaldehyde,
eevtain mereury and arsenic compounds. ’

Even this short list includes several materials which have only a limited
use.

3. The application of the substances mentioned above as insecticides or
fungicides has, in many eases, been discovered accidentally or by purely empirical
methods, and we are still mainly dependent for the protection of our erops
against inseet and fungus pests on the same few hasic materials as were in
use many vears ago. Important advances have been made in some directions
but. without detracting from valuable work already carried out and in progress,
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it is clear that there i great need to supplement sporadic and empirieal investi-
gations with a wide and systematic survey of the chemical field for possible new
insecticides and fungicides. The fact that a great proportion of the insecticidal
gnd fungicidalepreparations sold are in the form of proprietary srticles of unde- -
clared composition and sometimes of doubtful value, is an additional argument
in favour of extending research work on the subject, since such work may be
expected to jead eventually to an increase im the number of *‘ stundard *’ pro-
ducts- of specified composition and of real efficiency.

4. Moreover, our knowledge of the materials already in use is, in certain
respects, still seanty and unsystematised. Very little is known of the mode
of action of insecticides and fungicides, though such fundamental information
. is of the greatest importance. Many problems are still unsolved with regard
to the chemistry of known insecticides and fungicides, with regard to their phy-
sical properties, and to the effect of differing eonditions on their efficiency as
killing agents or preventives, and on their effect on the host plant. More sys-
tematic and comprehensive researches in these and other directions are needed.
It is not that the investigators already engaged on these subjects are failing to
turn out good work, but that their numbers are toe few and the available faci-
lities inadegnate for rapid progress. The position is perhaps partly explained
by the fact ihat the field has very largely been left to entomologists and myeolo-
gists, who usually have little or ne time for fundamental work on insecticides and
fuugicides, and who, in many eases, have insufficient training in chemistry for
<uch work.

5. For spraying purposes, a good insecticidal or fungicidal preparation must
not only be highly toxic to the organisms against which it is to be used, but
most be easily miscible (i.c, have a high power of remaining suspended in a
fluid medium or be readily emulsifiable), must possess good powers of spreading
and wetting, and in many cases be sufficiently adhesive to remain on foliage even
in wet weather. Preparations to be used as dusts must be in an extremely fine
state of division, have a suitable apparent density, and possess the least possi-
ble tendency to form larger aggregates on distribution. In addition, insecticides
and fungicides must eause no damage, or relatively very slight damage, te the
crops to which they are applied ; and it is a further great advantage if they
are harmless or only slightly poisonous to domestic animals and man.

In view of these requirements it will be evident that, in investigations
such as the Imperial Agricultural Research Conference has recommended, a great
variety of problems will arise, involving chemieal, physico-chemical, entomolo-
gical, mycological, and physiologieal questions, which will need the close co-
operation of ehemists and biologists for their selution. The Committee’s task,
therefore,. has heen to draft a workahle scheme for such eo-operative research.

6. Valuable work on various problems in connexion with insecticides and
fungicides is already in progress in this country at several research stations :
and important advances have been made by workers at the Rothamsted Experi-
mental Station, at the Agricultural and Horticultural Research Station of the
University of Bristol, Long Ashton, at the Horticultural Research Station, Uni-
‘versity of Cambridge, at the Research Station, East Malling, Kent, and at the
South Eastern Agricultural College, Wye, Kent. The Committee eonsiders that
‘these workers have a strong claim for further support and assistance on account
of the results that have aiready been achieved, and their special training and
fitness for the particular lines of work undertaken and proposed. Some (indeed
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mo;;t)v of  these men have other duties to perform in addition to earry on
research work on insecticides and fungicides, and in all eases progress is
delayed by the lack of sufficient trained assistants.

7. In spite, however, of the good work already accomplished and in progress,
the nnmber of existing workers is far too few to cover the whole field and large
gaps remain to be filled. At an early stage of the discussions, the committee
reached the conclusion that the first and essential requirement was an organisa-
tion consisting of & team of workers, situated at one centre and including both
chemists and biologists, which should explore the chemical field, with the direct
objeet of searching for new materials that might be employed as insecticides and
fungicides, of investigating the possibilities of their employment in practice, and
of comparing them with those already known. Such a central team should be so
composed as to be able to undertake entomological, mycological, and physiological
investigations ; and the necessary laboratories should be situated at one of the
existing agricultural or horticultural institutions, where experimental field work
both. on small plots and on a larger scale could be carried out. In investigations
of this naiure, it is most important that the Laboratory workers should readily
be able to keep in touch with  practiecal operations, and, equally, that the men
concerned with the fleld work should not lose sight of the scientific aspects of
the problem. If possible, also, the location should be such that both fruit and’
other crops are available for field experiments. It should also be within easy
access pf London in order to avoid any risk of isolation, to facilitate visits to
libraries and attendance at meetings, and to render it easy for visitors from
overseas to see the work in progress.

va a central team be set to work on these lines, the researches already in
progress, which it is proposed shall be extended, fall naturally into place as
ccmplementary to the work to be undertaken by the team.

8. The question of the most suitable centre at which the suggested team
gould work has been the subject of full and careful eonsideration ; the pro-
posals submitted to the Miniatry of Agriculture by five institutions have been
oarefully examined, and the Committee bhas visited .three of them. The eonclu-
sion has been reached that the particular conditions required for work of this
kind -conld be most satisfactorily provided at the Research Station at East
Malling, Kont.

Recommendations.

9. The detailed recommendations which follow, based on the foregoihg obser-
vations, form & scheme which, if suitable personnel can be found, may be ex-
pected: ‘! to carry into effect the recommendation of the Imperial Agricultural
Research Conference ”.

It has been ascertained that the East Malling Research Station would wel-
come the proposals made in Recommendation A.

Altixnugh the Committee has no definite information, it is believed that the
Directors of the other stations econcerned would assent to the suggestions made
in Recommendations B, C, D, and E, for extending the work at their respective

stations, although tHese suggestions, in many respects, fall considerably short of
the proposals submitted. -

A. The Committee recommends the formation of a team. of research workers
charped with the duties outlined in Section 7, to work at the Research Station at

LIICAR 20
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{&asn Malling, Kent. It is proposed that the team should be eonstituted as fol-
ows, = . . :

Cost per annum,
1st year. 5th year. 10th year.
. £ £ £

1 Chemist in charge (Grade I) .. . 630 730 830

l Assistant Chemist (Grade II) .. . 425 505 © 605

»  {GradeIIT) .. . 320 380 380

l Mycologlst (Gr. I1I rising to IT) . ‘e - 320 400 500

‘1 Entomologist (Gr. III rising to II) ' 320 400 500

1 Plant Physiologist (Grade 111 rising to II) 320 400 500

e I 233 | 2815 3,315

Superannuation .. . .. 234 282 332

o : 2,569 3,007 . 3,647
Maintenance (including wages of 3 laboratory 1,300 1,300 1 1,300"

attendants, 1 gardener-and 1 laboratory boy) :
Total cost per annum 3,869 4,397 4,947

The Committee has ascertained that most of the laboratory accommodation
required by such a team is, or will shortly. be, available at the East Malling Re-
search.Station, though. slight structural alterations to the existing laboratories
may be needed. It would, however, be necessary to provide an insectary, insec-
tary labomtory, and a suitable greenhouse divided into three or:four sections.
Further, as the present plantations st East Malling are already fully utilised for
experimental purposes,.thepurchase of a new area:of land—say 10 acres—near’
the Research Station, to be available specially for spraying experiments, would
be essential ; and it is suggested that at any rate part of this new area should
consist of land already earrying established fruit trees

The Committee estimates that a sum of approximately £2,500 would be
required tg, purchase the necessary land. and that a further sum of £1500
would coyer,the eost of erection of an insectary, insectary laboratory and green-
house, and some slight alterations to the present laboratories ; the total eapital’
expendlture thus being approxlmately £4,000

B. thsun-chemxcal problems in connectlon with spray-fluids have an
important bearing on the work to he undertaken by the proposed eentral team.
Questions in vegard to the wetting, spreading, and adhesive properties of spray--
fluids, the suspension of fine particles in a liquid medium, and problems
of emulsification must necessarily arise. The Committee is impressed
by ‘the work already carried out by Mr. R. M, Woodman at the Horticultural
Rescarch Station, University of Cambridge, on problems of this kind, and rea-
lises that lack of any assistance is definitely delaying progress. Arrangements
should ba made ,for eo-operation between Mr, Woodman and members of the

aar 7w
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team, and the Committee reeommends that an assistant chemist and a labor-
atory attendant should be appointed at the Hortioultura) Reséarch Station,
Cawvridge, to enable Mr. Woodman to extend. his work on the lines
indicated. s

‘The cost would be :—

) 6th ©  10th

year . L
£ £ £

1 Assistant Chemist. (Grade III) . .. 320 380 380

v:Superam’x‘uAation .. .. 32 38 38

352 418 418

Maintenance (including ‘wixges of laboratory

attendant) 150 150 150

Total cost per annum .. 502 568 568

C. Certain fundamental chemieal and bio-chemical aspects of the stndy
of insecticides and fungicides on which there is available at present only ‘the
very scantiest information do not fall within the scope of the work which it
is proposed that the central team shall undertake. For example, little or nothing
is known as to the mode of action of many insecticides, a lack of knowledge
whick partly accounts for. the empirical nature of much of the work se far
accuinplished. A series of valuable pioneering researches on eontact insecticides
has heen carried out at the Rothamsted Experimental Station, and the Committee
is of opinion that work of the kind indicated could most suitably be done at that
station. It is complementary to that assigned to the central team, and the work-
ers at the East Malling and Rothamsted Stations should be in close touch with
one another.

+ | . \ N f . B R L
The following staff would enable this to be undertaken in an adequate
manner :—

Head Chemist (Grade I).
C. - . L
Assistant Chemist (Grade IT).

Entomological physiologist or bio-chemist (Grade III, rising to II), with
maintenance, including wages of laboratory attendants.

The Committee undefstands that the existing staff at Rothamsted, available
for work on insecticides and fungicides consists of & Grade II Chemist
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(Dr. F. Tattersfield) with a grant of approximately £450 per annum for assistance
and maintenance, the funds (£1,000 per annum) being provided by the
Ministry.

st 5th 10th
year. year. yoar.

£ £ £
Head Chemist (Grade I) .. . .. 656 765 830
Entomological physiologist or bio-chemist
(Grade I1I, rising to II) - .. 320 400 500

975 1,155 1,330
Superannuation .. 98 116 133

1,073 1271 1,463

Additional maintenance (including wages of labora- 500 500 500
tory attendants).

1,573 L7 1,963

(The Committee desires to point out that Dr. F, Tattersfield has been responsible
for much work of great valuk in the fle!ld of insecticides, and is one of the
pioneers in research of this type. The above recommendations are made on the
assumption that he would be promoted to the new Grade I appointment, unless
he has previously taken some other post under the scheme. A post for s
Grade I1 chemist would thus be set free at Rothamsted, and it is further assumed
that it would be 'filled hy the appointment of an assistant chemist in Dr.
Tattersfield’s department.)

‘ D. Certain important lines of work, collateral to those already indicated

could best be undertaken at the Long Ashton Research Station and at the South
Fastern Agrieultural College, Wye, since workers specially fitted for sach inves-
tigations are on the staffs of these institutions.

At Long Ashton, Professor Barker and his eolleagues have for some time
past been investigating the fungicidal action of sulphur and results of much
interest and importance are emerging. Owing, however, to lack of assistance
(the chemists on the staff being already fully engaged on other work) progress
has been slow. Secondly, the study of inseeticidal and fungicidal dusts, more
particulary in regard to the practical problems eoncerned with their application,
was ineluded in the proposals put forward by the Long Ashton Station, and
assistance is urgently needed for this work also. - The use of dusts other than
sulphur is a8 comparatively recent development and there are many points on
which research is much needed.

The Committee, therefore, recommends that one chemist and one physiecist,
with an appropriate maintenance grant, should be appointed at the University
of Bristol Agricultural and Hortienltural Research Station, Long Ashton, for
the extension of the research on the fungicidal action of sulphur and to assist
in the study of insecticidal and fungicidal dusts.
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Since these proposals, if adopted, would involve the entomologists: and
mycologists at the station in eonsiderable additional work, notably in the field,
it is further recommended that two new biological attendants should be pro-
vided.

‘The eost per annum would be :—

1st; "5th 10tb
year. year. year.
£ £ £
1 Cl}_emist (Grade IIT) .. e .. 320 380 380
1 Physicist (Grade III) .. .. 820 380 380
Superannuation . .. .. 64 76 76
704 836 836
Maintenance (including wages of 1 chemical and
2 biological attendants) .. .. 500 500 500

Total cost per annum .. 1,204 1,336 1,336

. E. The work carried put by Dr. W. Goodwin, at the South Eastern Agri-
cultural College,. Wye, Kent, on fungicides (particularly. spray-fluids containing
polysulphides) and on mized fungicides and insecticides. has already given
results of great value. The Committee recognises that Dr. Goodwin, as Advisory
Chemist, has other duties in addition to undertaking research, and is anxious
to 'sec assistance provided so that these investigations ean be continued and
exended,

It is therefore recommended that an assistant chemist {(Grade IT) with
an apprepriate maintenance grant, should be appointed at the South Eastern
Agricultural College, to enable Dr. Goodwin to extend his work on fungicides
and mixed fungicides and insecticides. The Committee hopes that funds would
be availablé from the College itsclf which could be used for the appointment of a
myeologist. '

The cost per annum would be :—

It  5th '10th

. £ £ £
1 Assistant Chemist (Grade IT) . 425 505 605
Superannnation e . 43 51 61
468 .B56 .. 666
Maintenance (including wages of a lab. attendant) 200 200 200

Total cost per annum . .. 668 756 866

’
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' A simmary bf the Reconimendations is appended (Annexure III).
- 100 C-er'tain final questions remain to be dealt with : (a) the. method by
which the several groups of workers proposed under the scheme should be kept
in touch with one another, (b) the means whereby discoveries made ‘may be uti-
lised to the fullest extent throughout the Empire.

" (a) In ‘regard to the first question, it is suggested that periodical meetings
between the Workers eoncerned should be arranged. Successful conferences of
this kind are now held by the virus workers.

If it seems desirable that the whole work should be kept under survey, by
some such committee as that presenting this report, liaison eould then readily
be -arranged with individual workers:or organisations (for example, the Joint
Committee of the Department of Scientific and Industrial Research and Medical
Research Couneil for' chemotherapy) concerned with related lines of work such
us the testing and investigation of disinfectants (bactericides, ete.) and drugs.

(b) The .actual facts discovered by workers under the scheme will, it is
sssumed, be first published in recognised scientific journals, but this alone will
not secure their full utilisation in overseas countries. Materials ‘found to have
#usecticidal and fungicidal properties and which appear likely to be utilisable in
practice, should be actually tested overseas, and with this end in view, suffi-
cient quantities would have to be manunfactured and sent to the country desiring
io test. As the funds required for this purpose will probably be small, it seems
needless at this stage to propose any finanecial provision. It ean only be sug-
gested that workers under the scheme should, quite apart from published articles,
preparé reports on the properties’ of ‘materials tesfed, copies of ‘which reports
shonld be sent to the Directors of the Impenal Bureaux of Enotomology and
Myecology, ‘'who cotild then arrange with overseas entomologists and mycologists
for any furthe? tests needed.

11: The Committee beheves that the appointments proposed in the Recom-
mendations snd the sums suggested for salaries, maintenance, and capital ex-
penditure are the minimum that will suffice to put work on insecticides and fungi-
cides or a proper foundation in this country and enable the recommendations
of'the Tmperial Agrieultural Research Conference adequately to be implemented.
The scheme proposed would transform the present series of scattered efforts into
an ‘efficient organisation ensuring co-operation, eoncentration and continuity in
much ‘néeded research, the results of which would be beneficial not only to the
various parts of the British Empire, but also to the world at large.

12. The Committee wishes to express sincere thanks to the Secretaries and
to put on record its appreciation of their work.
(Signed) J. C. FRYER (Chairman).
» V. H. BLACKMAN.
» E. J. BUTLER.
» J. T. HEWITT.
» G. H. PETHYBRIDGE.
. » J. C. PHILIP.
‘C. T. GIMINGHAMY _ . .
2J. H. STEWARD. Joint Secretaries,
The 11th October 1929.
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ANNEXURE IIL.

Summary of Recommendations.

L
T Estimated
Recommen- od Capital
dation. Object. Institution. Cost per annum, Expendi-
ture.
18t year. | b5th year.| 10th year.
: £ £ £ £
‘A Team of work- | Research Sta- 3,869 4,397 4,947 4,000,
kers for explo- | tion, East
ration of the | Malling,
chemical fieid ,
(see
7 and 8).
B . | Physico-ch Horticultural 502 568 6568
al inveetigations] Research Sta-
tion, Camb-
: ridge.
C . | Investigation of | Rothamsted. 1,573 1,771 1,963
Mode of action | Experiment- ;
of insccticides. al Station,
: " Harpenden.,
D Investigations on| Agricultural 1,204 1,336 1,336
the fungicidal and Horticul-
action of sul- | tural Reeear-
hur and of | ch Station’
ungicidal and | Long Ashton. .
insecticidal dus-
ts. i
E Extension of in- | South ~ East-’ 668 756 866
vestigations on | ern Agricul-
known fungici- | tural College,
des and mixed | Wye, Kent.
fungicides and
insecticides. -
Total 7,816 8,828 9,680 4,000

ANNEXURE IV.

Lerrer ¥roM Mr. A, C. D. Rrverr, Cuier Execurive Orricer, CouNcm ¥or
ScientiFic  anp INpustriAL  ResearcH, 70 Me. C. T. GIiMINGHAM,
PranT ParrOLOGY LABORATORY, HARPENDEN, HERTS, DATED. AUSTRALIA
House, Stranp, LoNpoN, THE 25tH Avcust, 1930.

I have read with very much interest the Report of the Insecticides = and
Fungicides 'Committee to the Minister of Agriculture and Fisheries. The
matters''discnssed by the Committee have very great interest. fox the Australian
Council for Scientific and Industrial Research, We have, perhaps,” been
inclined’ during ‘the last year or two to expect too much from methods:: of
biological control ‘of insect pests. Experience. is. showmg us that it.is easy to
exaggerate the possibilities i, this direction, and there .is.no -dombt .we shall
be thrown ‘back _more and  more  upon measures :involving . the use  of -
chcmlcals

I foel sure that I cannot make any comments of value. In connection with
most of the scientifie work which goes in Great Britain my first impression is -
always one of some wonder that. it succeeds as well as it does, in view of the
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way in which it tends to be distributed. Under the scheme suggested by the
Commiitee, work on Insecticides and Fungicides will be earried on at five
more or less independent places, and there will be no single leadership, unless
some eommittee be appointed to keep the whole work under survey. In Austrs-
lia such division of work would tend towards weakness, But I have eome to the
conclusion that there is something in England which makes successful
schemes ‘which apparently suffer from many disadvantages. Possibly the small
distances 'which separate workers here have something to do with it, but, what.
ever it id, distribution of effect does not seem to lead to the unmsatisfactory
results one sometimes finds elsewhere.

All T would like to say is that we in Australia will be very glad indeed
to do suything in our power to test on a large scale insecticides and fungi-
cides which seem likely to be of value. We bave a Standing Committee on
Agriculture associated with the Council for Scientific and Industrial Research.
The members of this Committee are the permanent heads of the State Depart-
ments of Agrieunlture, and through them it is very easy to arrange for quite
big field tests in any of the States,

The gnestion of financing this work is, of course, not my business, but
might 1 venture to suggest the advisability of bringing into it some of the
bigger firms which are interested in the production of insecticides. Messrs.
Cooper, MeDcugall and Robertson for example, bave already shown willing-
ness lo help us in Australia in some of our work, and I know that they are
very deeply interested in any investigations likely to lead to increased use of
insecticides and fungicides. They might very wcll be prepared to assist in
meeting some of the costs of the work suggested by the Committee.

ANNEXURE V.
Lerrer ¥rox P. J. pu Torr, Direcror oF VETERINARY Servicks, To M. C. T.
GnNskaM, 0.B.E, B.Sc, Praxt ParBoLocicar Lasoratory, Mmurow Roab,

HarrPenpEN, HEerTS, DATED SoUTH Awrica House, TeArPALGAR SqQuaze,
LonpoN, THE 23rp Avgusr 1930.

I have just received your letter, P. L.-22610, of the 22nd August with the
Report of the Insecticides and Fungicides Committee. I am on the point of
leaving for Switzerland and have of course not had sufficient time to read the
Repori. I Lave, however, glanced through it and feel sure that I shall be able
to endoren very heartily the recommendations you make. I shall take the Report
with ‘me"and study it more earefully and shall then let you have my detailed
comments’ sfter my return to London.

In the meantime ¥ just wish to refer again to the point which I men-
tioned in'my-letter of the 18th August to Dr. Fryer. I think that the point
should be ‘elaborated in the report. I take it for granted that the original
inention was that the Committee should not necessarily eonfine its attention
io the insect pests of plants but should also eonsider the problem of insecticides
for the destruetion of the ecto-parasites of animals. I told you that the Empire
Marketing Board had made a considerable grant to Onderstepoort for the pur-
pose of stndvmg this latter problem, particularly the destruction of ticks. My
point now is that in this work Onderstepoort should eollaborate as eclosely as_
possible with the team of workers you propose to appoint under your present
schieme. It will be impossible for us at Onderstepoort to do any chemieal work
on a Jarge ceale. This work ean be done far more effectively by the men you'
propose to appoint in this country. But what we ean do at Onderstepoort is to
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test out on a large scale and under natural eonditions, any chemicals which may
be recommended by the chemists at this end.

I should be glad if you would bear this point in mind and discuss it with
Dr. Fryer upon his return to Harpenden.

ANNEXURE VI

1. In Tndia, crop pests and diseases do an incalenlable amount of damage.
The cropped area of about 260 million acres comprises hundreds of thousands
of holdings most of which do not exceed five acres in area. These holdings are
ocenpied by cultivators nine-tenths of whom are illiterate. They regard erop
pests and diseases as outward manifestations of the displeasure of their deities.
To get them to take concerted action in dealing with such diseases and pests is
not an easy matter. Within-the last twenty-five years departments of. agri-
culture have by propaganda and demonstration done much in the district to
enlighten the villagers with respect to the life histories of insect pests and
fungi, and in some villages there are landholders who take an intelligent in-
ferest in this and other scientific aspeets of agriculture. The number of such
men is still emall : in the villages in which they are to be found they are the
recognised leaders in every forward movement. As the number of such men
increases, it will become easier for departments of agriculture to get the vil-
lagers to co-nperate in the application of preventive and remedial measures in-
eluding the use of fungicides and insecticides. The mere handful of myeologists
and entomologists employed in India have up to the present devoted most of
their time to systematic work. They have worked out the life histories of the
insects and fungi which are of economic importance, and have in some cases
devised methods of checking their ravages. For example, the incidence of smut
ie junr (sorghum vulgare) has in some districts been materially reduced by
treating the seed before sowing with a solution of copper sulphate. But speak-
ing generally fungicides are as yet used only on a very small seale in India,
and insecticides are scarcely used at all. On the other hand considerable
progress has been made in selecting or breeding disease-resistant varieties of
some of the staple erops: Wheats which are relatively immune to rust, sugar
canes which are immune to Mosaic diseases and cottons which are almost im-
nure tu wilt have been. evolved. In some cases, too, exotics have been intro-
duced which have proved resistant to, or tolerant of, the diseases which indi-
genous varieties of the same crop are heir to.

2. The detailed recommendations made in the report of the Fungicides and
Inseoticides Committee are sound. The Research Station at East Malling
should prove to be & very suitable centre for team work on mycologieal, ento-
mologienl and physiological problems. I visited that Station lately, and formed
a high opinicn of the work being done there. With respect to the proposal
made in paragraph 10 (a) [Annexure II] I am inclined to think that the Execu-
tive Council of the Imperial Agricultural Bureaux should be consulted regarding
the, constitution of the Committee referred to in this paragraph. That Couneil
administers the affairs and controls the funds of eight Imperial Agricultural
Bureanx whose functions are more or less similar to those of the Bureanx
of Entomology and Mycology. As the Bureau of Fruit Production is attached to
the Fruit Production Station at East Malling, it would make for more effective
co-operation if that Bureau and the organisation proposed in paragraph 7 of the
report {Annexure IT) were to be controlled by the same Couneil. It is reasor-
ably certain, T think, that the Governments which contribute to the funds of
the Bureaux of Myeology and Entomology will take steps sooner or later to have

L1ICAR ap
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their ‘vontributions to the funds thereof eontrolled by the Executive Council of
the 1. A. B. on which they have their representatives; The Directors of these
Bureaux would: welcome such an arrangement, I presume, as it would make
for more effective co-operation between their staffs and those of the other eight
Bureaux.

(8d4.) D. CLOUSTON.
ANNEXURE VIL

Copy Minute.

‘Letters from Dr. Rivett and Dr. du Toit are attached and a memorandum
from Dr, Clouston. Mr. Gimingham and I have further discussed the subject
with. Dr. Rivett and Dr. du Toit. The three referces are each entirely in favour
of the scheme and each makes certain suggestions or criticisms,

Dr. Rivett expresses the view that Australia would gladly eo-operate in
the testing of potential new inseeticides and fungicides ; he feels that the Austra-
linn entomological organisation banked too heavily on the methods of biological
control and that assistance in developing the methods of chemical eontrol would
e both npportune and welecome. He is evidently inclined to question the wis-
dom of dlstnbutmg the work through so many stations, but concludes that there
is something mherent in England which tends to counteract the disadvantages
of extreme decentralisation. In his letter he suggesta the possibility of financing
the scheme in part hy contributions from the insecticide and fungicide manu-
facturers, buf .in conversation he was not inclined {o press this suggestlon in view
of the difficulties in providing contributors with any quid pre quo in the shape
of, early or exclusive information as to results. He also, however, made the
useful suggestion (which has already been before the Committee) that the re-
search ought to be closely associuted with that earried out by DProfessor Morgan
ot .Twickenhamn on chemicals of therapeutic value.

' Dr. du Toit has endursed the favourahle opinion given in his letter, and
he has also emphasised the extreme desirability from his point of view of widen-
ing the scheme so 8s to enable it to include chemiecals likely to be of value in
the eontrol of ecto-parasites of animals. He saw no prospect of earrying out
in Afriea ‘4 systematis survey of the whole chemical fleld and considered this
must be done in England. At present South Africa depends for such work on
the. research earried out by commereial ﬂrms, many situated in Germany and
Austria, and there were definite disadvantages in this dependence. On the whole,
he. would prefer. that the small scale tests on animals should be carried out in
England, leaving. the large scale tests to Onderstepoort. If the former proved
a di_ﬁ‘icu]t,v,; he could probably arrange to undertake both tests.

Dr. Clouston upholds’ the Committee’s proposals in regard to East Malling.
tle sugpests that the work should be linked with that of the Bureanx through
the Bnreaux Executive Council. He is evidently unaware of some of the diffi-
eulties in the situation but we have not discussed this aspect of the matter
with him as the objeet underlying his suggestions eould clearly be met in one
\vay or another; '

. -® : R [} . .
L - (Sd.) J. C. F. FRYER.
The:18th October 1930, .
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ANNEXURE VIIL

We are dealing here with an important general question raised by the
Empire Marketing Board and which has a bearing on the question of the Em-
pire eo-operation in agricultural research, which had previously been referred
to us separately and which is coming up at the next meeting of the Advisory
Board for discussion. This is the first particular example, arising out of the
general ease which the Empire Marketing Board have referred to different parts
of the Empire for opinion. I suggest that we refer the matter to the Advisory
Board as part 2 of the reference which we have already deeided to place before
them, ’ .

2. The zecheme of research is in itself a very important one. Its origin lies
in a recommecnadtion of the Imperial Agricultural Conference of 1927 and its
basis is a report of a committee appointed by the English Ministry of Agricul-
ture to work out definite proposals for giving effect to that recommendation.

3. The scheme itself is an excellent one and it is unfortunate that it has
been so delayed at every stage and finally came forward at a time when there
is little chanee of the Empire Marketing Board adopting it at present. Not
only does the scheme involve capital expenditure of £4,000 plus recurring ex-
penditure of £8,000 per annum (rising to £10,000 per annum at the end of
10 years) but also it involves an extension of the activities of certain English
research stations especially of East Malling. At the time when I visited these
stations last September—October, they were going through a very anxzious time
as the threatened reduction of Empire Marketing Board grants, consequent upon
a smaller Parliamentary grant, was causing great anxiety. Both East Malling
and Long Ashton research slations had previoualy undertaken extensions on the
basis of Empire Marketing Board grant but were faced with the prospeect of
having to reduce their scientifie staffs throngh lack of funds for ranning expenses.
To what extent they were able to surmount their difficulties, I do not know bat I
think it unlikely that even when funds are available, the East Malling Re-
search Station will be willing to undertake the new responsibilities proposed ex-
cept with very much more definite guarantees than have been forthecoming
hitherto “on such schemes.

4. Of the value of such work fo India there is no doubt. As much as any
country, we need cheaper inseeticides and fungicides. Secondly, India is a pos-
sible source of supply of the various barks, ete. which are likely to be msed.
Moreover, it is not unlikely that we may be in a position to collaborate actively
in the actual work. The Mysore Research scheme on insecticides would lend
itself admirably to such imperial eo-operation.

5. It is snggested that our reply to the Empire Marketing Board should be
on the following lines i~

(a) that the I. C. A. R, entirely spproves of the general scheme of re-
search proposed which is the result of the recommendation of the
Imperial Agricultural Conference of 1927. The results of such
work would ‘be of assistance to India and there is a possibility of
establishing active eollaboration with the proposed central team by
taking up the study in India of certain potential insecticides.

(b) It seems unlikely that the whole scheme can be financed at present
or if, at the present juncture research stations eoncerned will be
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willing to undertake the new responsibilities proposed. Until the
full scheme can be developed, it ws important however that there
should be no lack of continuity in work which is already in progress.

" The work in the Insecticide Section at Rothamsted in particular
should be supported for, as the Committee appointed by the English
Ministry of Agriculture pointed out, progress has been hampered
_hitherto by the fact that investigations on insecticides have been
too much Jimited to the work of entomologists.  Dr. Tattersfleld has
done pioneer work from the. bio-chemical aspeet. Important work
bas also been done ot the Long Ashton Fruit Research Station
which also has special facilites for development and work thers
should be supported.

(84.) B. C. BURT.
The 4th January 1932,
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APPENDIX XXVII
Sussecr No. 3.

THE INVESTIGATION OF INDIAN FISH POISONS AND OTHER INDIAN
FOREST PRODUCTS FOR THEIR INSECTICIDAL PROPERTIES.

Attention is invited to the attached scheme (Enclosure) for the investigation
of Indian Fish poisons and certain other Indian Forest Products from the stand-
point. of their inseecticidal properties, received from the Government of His
Highness the Maharaja of Mysore. The scheme involves a total expenditure of
Rs. 15,288 spread over a period of 2 years and is submitted for the consideration of
the Advisory Board. !

2. Correspondence with the Indian Trade Commissioner confirms the fact that
there is a keen demand for Derris root which is an insecticide of growing import-
#nce. Two varieties of Derris, viz, Derris elliptica and Derris Mallacensis ace
known to be of high insecticidal power. The mést ecommon Indian species of
Derris (Derris uliginisa) has been examined once and found inactive but the re-
presentative charaeter of the sample was not beyond doubt. The examination of
representative samples of Derris uliginisa for Rotenous content and insecticidal
value is a matter of some urgency as some is already being exported.

3. Very extensive work on this group of poisons has been done at the
‘Rothamsted Experimental station and if the Board decides to support this scheme
it may be further considered if an effort should be made to secure the assistance of
Rothamsted through the Empire Marketing Board.

T. VIJAYARAGHAVACHARYA,

. Becretary.
The 31st December 1931.

ENCLOSURE.

TaE INVESTIGATION OF INDIAN Fism PoisoNs AND orHER INDIAN FomesT ProODUCTS
FOR THEIR INSECTICIDAL PROPERTIES.

With the increasing use of insecticides in the control of pests, entomologisis
for the last two decades have been searching in various directions for substitutes
which are equally or more effective and cheaper than the ones in use. One of thesas
lines has been the investigation of pyrethrum which has been long known as a
powerful insecticide and is the main ingredient of several patent preparations.
The value of it has been so highly appreciated that cultivation of the plant hitherto
confined to Japan, Persia and Turkey has been extended to France and England
and the active principle, pyrethrin, has been extracted and has been in use as an
jusecticide, .

Among fish poisons, ¢ Derris elliptica’ a plant met with in the Malaya States
and Java has been tested and the active principle in it, vsz., rotenone, has beeu
extracted and used as an ipsecticide. So valuable has it proved' as an insecticide
ihat plantations have been formed in the Malay States for the growth and export
of the raw material to the United States where there is a good market for it. It is

also used locally on many plantations of which a portion is set apart for its
‘cultivation.,
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Following these researches, a begiining was fade in Mysore four years ago
with the collection of fish poisons used loeally and no less than 16 have been
ceollected. On one of these, research has advanced sufficiently far for it to Le used
as an insecticide against common pests, viz., aphids and mango hoppers. Only
wuter extracts and dust liave been used and both have been found very effeciive in
repeated trials both es'a contact poison and as & stomach poison. Dusting with
bark powder has proved effective also against mosquito larvae, both culex and
nnopheles, and against blood worms in collections of water which are not more then
six inches deep. Experiments quite recently have indicated that the powder can
be msed to control certain coffee pests. These valuable properties having been
tstablished, researches have been commenced to isolate the mctive principle. It bas
proved to be rotenome and experiments with it on a small scale bave proved
equally successful,

The plant which yields this insecticide is found in the dry land tracts of
Bombay, Mysore and Madras and probably Hyderabad, and it is easily cultivated.
.The same compound has been extracted from another plant far more common
but the yield is less. In a similar way, the other plants collected, about 18 in
number, have also to be tested, and the inseeticidal portion, if any, extracted.

Aside from the fish poisons, there are a number of seeds which yield hydro-
cyanic acid on the decomposition of the gluco sides in them. Of these, one has
-already been tested and it is likely to be of very great use against insect pests
in the stores and in the soil against which are being used hydrocyanie acid gas and
other chemicals which are not only costly but dangerous to handle. These seeds are
forest products for most of which there is, at present, hardly any market. Their
use as insecticides would place within the hands of the raiyat a material which
is ehéap and af the same time less dangerous to handle.

A third line of investigation has also been opened up in regard to essential oils
vielded by certain wild plants of which the smell is deterrent to pests. Of theve,
one is likely to prove useful for quieting bees when handling hives and possibly
against eye flies. Tests are in progress to ascertain more definitely its properties.
There are two others already in view which may also yield oils useful against
insects and there are a very large number more which remain to be collected of
which a few may have properties of a similar nature.

While, in regard fo the first group mentioned, the work in Mysore has followed
the lead given by America and Europe, in respect of the second and third, the
investigations are the first of their kind ever attempted. It need hardly be pointed
that these three lines of investigation are of great importance from the scientifis as
well as the economic standpoint.

If the investigations prove as fruitful as anticipated, they will, when eom-
pleted, give the Indian eultivator a series of useful insecticides and insect repellants
which are cheap and effective, and the forest departments will have opened up to
them a new somrce of revenue from plants hitherto considered as of no economic

importance. For there is a very greal demand for insecticides of this descripiion
‘i_n Ameriea and in Europe .

The mvestlgahon of these resources of Indian forests is of all-India import-
ance and therefore is eminently a subject for financial aid from the Imperial
:Research Fund. I, therefore, submit a scheme for “consideration’ by the Imperial
Research Counecil.
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Before dealing with the scheme, however, it is necessary to deseribe. briefly
the lines of investigation required. There are two aspects to the investigation, the
entomological and chemical.

1t is necessary in the first place to ascertain and eolleet through local agencics
the plants that are commonly used as fish poisons, to have detailed information as
regards their. distribution, availability and methods of use. These plants will have
to be subjected to prelimingry tests to ascertain their insecticidal properties and
the compounds responsible, if there are any, have to be located in the tissues by
means of micro-chemical tests. Such of them as stand the tests satisfactorily will
be made over to the organic chemist. He has to extract the active agent in the
plants. From these lahoratory tests, he has to evolve s method which ean be used
for extraction on a commereial scale. In the ecourse bf these laboratory tosts,
entomological tests will -have to. be made from time to time :

(1) 'To test the insecticidal properties of the extract as obtained by “various
methods, make comparisons with a view to ascertain which method i3
the most successful producing the least change in the process of
extraction ;.

(2) To test the residues to see whether any of the active agent is left over
_unextracted.

The more important experiment of the entomologist comes at the stage when
the extract by the best method has been made. It will be then his duty to ascertain
by actual tests which is the least expensive and the most successful, and to fix the
strength at which it is to be used against various insect pests.

As will be seen; the work on the chemical side may be confined to laboratory
experiments to extract the active agent by various methods and fix upon the
cheapest and most effective way of extraction. The work would be more or less
on the same lines as has been carricd on till now. The requirements by way of
siaff and equipment would be small. If, on the other hand, the work has to be
done on a commercial scale, large and comparatively costly apparatus woull have
to be installed and additional staff and a separate building would be required.

On the entomological side, the work would be much the same under bota the
schemes and cost of apparatus would also be about the same.

On the botanical side, the work need not be carried on intensively and no
special staff would be necessary. _

I believe that investigations should be restricted to a laboratory scale in the
first instance. I consider that investigations extending over two years will give us
foirly definite information on the possibilities of developing a local industry and
therefore append details of cost for a small scheme for this period. I may point
out here that the United States Department of Agriculture are at present spending
very large sums on the investigation of Derris and Tuba as sources of insecticides
and that both of these plants have to be imported into America from tropiecal
countries. It seems highly desirable that a country such as India which has a
very largé number of plants as potential sources of similar insecticides should take
up the investigation. I may point out that in Mysore we have a well equipped
Entomological Section which has already taken up the work and also a thoroughly
trained Bio-Chemist in the person of Dr. B. T. Narayanan, Ph.D, (London),
direct the investigations from the chemical side. The staff and equipment asked
for would be simply supplementary to our present staff and equipment. '
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The following are the details for the grant of Rs. 15,288 applied for :—-

Chemical Section. First year. Second year.
‘ ' Rs. - Ra.
Laboratory apparatus and chemicals .. 4,000 2,000
One Assistant Chemist on Rs. 100 p. m. .. 1,200 1,200
Contingencies . T .. 200 200
Entomological Section. .

_ One Assistant Entomologist on Rs. 100 p. m. 1,200 1,200
Opé Fieldman on Rs. 40 p. m. .. .. 480 480
One Maistry on Rs. 25 p. m. .. .. 300 300.
Two Labourers on Rs. 11 p. m. each . 264 264
Contingencies (including cost of eollection of

materials) . . .. 500 500
Apparatus . . .. . 500 600
Total .. 8644 6,644

Grand total for two years’ Rs. 15,288.
LESLIE C. COLEMAN,
Director of Agricusture.
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" APPENDIX XXVIIL,
Stsyecr No. 4.

APPLICATION FROM THE GOVERNMENT (.)14‘ MADRAS FOR A GRAXT
. OF RS. 49,930 SPREAD OVER A PERIOD. OF FIVE YEARS FOR TIIE

EXTENSION OF WORK OV ANIMAL NUTRITION IN THE \IADR’AS
~ PRESIDENCY.

. Attention is invited to the attached application from the Gavernment of Madras
{Enclorurey for a recurring grant of Rs. 49,930 spread over five years for the
extension of work on animal nutritjon in eattle farmns- ab Coimbatore and Hesur
in that Presidency.

2. In this connection it may be stated that the Advisory Beard at its meeting
Seld in January 1931 while recommending the appoinfinent of a Physiologieal
Clhiemist in Bengal to study animal nutrition also recommended the general sciieme
drawn up by the Animal Hushandry Expert to. the Council for the establishment
of animal nutrition sections in all the major provinces. The Governing . Body

sanctioned the Bengal schame, but postpened the general scheme for the prescut.
They however agreed ‘that “here work bad abready been started it should be en-
couraged.

3. The Madras scheme is submitted to the Advisory-Board for consideration.

T. VIJAYARAGHAVACHARYA,
Secretary.

The 24th December 1931.

ENCLOSURE:

Copry oF LETTER YROM S. V. BAMAMURTHY, Esq., LC.S., M.L.C., SECRETARY 10 THE
GovERNMENT OF. MADRAS, DEVEIOPMENT DEPARTMENT, TO THE SECRETARY,
ImpPeriAL COUNCIL, OF AGRICULTURAL REsEArcH, Simpa, No. 1731-II1]31-1,
DATED THE 3D JuLx 1931.

At the meeting of the Governing Body of the Imperial Canncil of Agricultural
Research which was held at Simla, on 12th May 1931, Sir C. P. Ramaswami Ayyar-
proposed that in provinces where work on animal nutrition had already been_
started, it should be encouraged and this was agreed to by the Governing Body.

2. I am to invite your attention to my letter No. 4395-111]29-5, dated the 20th
March 1930, in reply to your letter No. 979, dated the 19th October 1929 (not_
printed). As enclosures to my letter were sent two reports hy the Agricuitural
Chemist and the Deputy Director of Agriculture in which the work done on animal_
nutrition in this Province since June 1928, was described. Assistance to the work
done in this Province eomes therefore ander the terns of Sir C: P Ramaswami,
Ayyar’s proposal as agreed to by the Governing Body.

3. T am directed to send berewith a letter from the Director of Agnculturﬂ,
Madras, forwarding a scheme for the extension of the work on animal nutriticn in
this Province with the request that the scheme may be considered by the Couneil
and the grant applied for sanctioned.

L1ICAR 2Q
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Cory or LETTER FROM THE DirEcToR oF Acricvrrune, Mipras, R. 0. C, No. D.-
983-31, patep THE 17TH JUNE 1931,

I have the honour to enclose herewith a joint scheme on the expansion of
work on animal nutrition submitted by the Deputy Du'cetor of Agriculture, Live-
stock, and the Agricultural Chemist.

- 2. I recommend that the scheme may be forwarded to the Imperial Council of
Agricultural Research.
-ScHEME FOR THE EXTENSION OF THE WORK ON ANIMAL NUTKITION IN MAvrAs,

1. This scheme discusses :— .

i (¥) The work on animal nutrition that is now on hand at Coimbatore.
'(#7) The direction on which extension of work is desirable.
(i) Vl\:hfther the work can be carried out more advantageously at Cuim-
atore ;

and submits a 5-year scheme for extendmg the work giving an estimate of the
financial eommitments involved.
2, Work that is being done by the Government Agricultural Chemist at Coimbetore,

(a) Working bullocks—The chief problem under investigation is the deter-
mination of the digestive co-efficients for the commonly used roughages and con-
centrates of South “India and of the requirements of bullocks of different breeds
and on different levels of work. Mr. P. V. Ramiah, who is in immediate charge
of these experiments has, so far, fested cholam and paddy straw as roughages and
groundnut cake as the concentrate. The indications from these experinients are
{Lat the Indian Bullock is an economic consmmner of food and that the proteia re-
quirement of the Ongole bullock is about a third of Armsby’s standard. Thuy, it
has been found that the amount of protein required by a mature Ongole buliock of
1,000 1b. live weight ranges from 100 grammes for basal metabolism to 450 grammics
for heavy mhoting work. Recent American work confirms the low protein re-
quirement results obtained by us here.

The Government Agricultural Chemist’s section at Coimbatore is safficiently
well equipped, staffed and financed for the continuance of this line of work

(b} Mineral metabolism of cattle—At the request of the Deputy Director of
Agriculture, Livestock, the Government Agricultaral Chemist prescribed in 1926
certain mixtures of bonemeal and lime for being fed to calves and to cows which
had to take repeated services. In view of the satisfactory results of these trials,
and in view of the very good reports made in 1928 by Sir Arnold Theiler on iwmilar
esperiments in Africa systematic qualitative experiments were commenced towards
the end of 1928, with calves of both sexes kindly supplied by the Deputy Direclor
of Agriculture, Livestock. The experiments were very encouraging. The group
getting bonemeal lime supplement continued to make better gains in live weigit
than those recciving no mineral supplement. Chemical work on the mmeral
metabolism eould not be done for want of staff and lack of stalls for accommurlat-
ing the expenmenta.l calves. The animals are, therefore, transferred to Hosur hut
their. behaviour is being watched. Provision is made for the continuance of this
work under the scheme of extension mentioned jn the sequel

(c) Manuring as affecting the nutritive value of erop.~This work which had
its origin here is very important and is of world wide interest. Independerni in-
wshgatlons elsewhere are confirming our results. Previons work under this bead
was in the direction of ascertaining the effect of manuring on the nutritive value of
grain, and rats were the animals used for the experiments. This work was ex-
tended last year to fodders, using rabbits and sheep as the test animals. The re-
gulis confirm those of earlier experiments. An- additional information is that the
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digestibility of protein varied with the nature of manuring. In the new scheme
provision is made for carrying out this investigation on a more intensive and ex-
tensive scale.

{d) Applicability of results unth small animals to big animals.—As in the
eare of fleld trials, animal nutrition work requires large numbers of animals and
many repetitions for conclusive results.

In experiments in which bullocks are involved the number has to be restvicted
on account of cost—both initial and running. Even if cost were no consideration,
the large amount of rationing material reguired sets & limit to nombers. If small
animals like rabbits could be used for tests the limitations in regard to numbers and
yuantity of experimenta! material would be negligible. But a fresh difficulty would
then arise and that is whether the results obtained with small animals ean be inter-
preled in terms of big animals especially bullocks whose digestive system is differ-
ent. Keeping this in view a preliminary experiment was carried out with rabi.iis
und. sheep for testing the relative nutritive values of Guinea Grass and Elephant
Uivass, Both types of animals throve better on Guinea Grass than on Elephant
Grass. This experience is encouraging so far. The trials will now be extended
to bullocks and if suceessful and practicable the method may be used as a rapid
and easy way of testing the relative nutritive values and digestibilities of fodders
and concentrates of different varieties and grown under different eonditions.

3. The lines alomg which extension of work is desirable.

The lines along which work may be extended immediately are :—

(@) A more extensive study of the mineral metabolism mentioned in para-
graph 2 (b) above.

(b) More intensive studies on the effect of manuring on the composition of
food-stuffs and fodders and their nutritive values mentioned in para-
graph 2 {(¢).

{¢) Extension of the studies on the &pplicability of results with small
animals to big animals mentioned in paragraph 1 (d).

(d) Studies in the nutrition of mileh eattle ineluding buffaloes, the main
lines of investigation being comparative values of rations for milk,
suitable rations for cows in calf and calf rearing.

(¢) Sheep feeding for wool and mutton.

(f) Poultry, value of Indian feeds.

(g) Pastures, nutritive value of pastures.

(h) Silage, Deep, shallow and clamp silage.

Locatiom of work.

4. With the facilities afforded at Coimbatore by the library and well equipped
laboratories for any type of research as required by a multilateral science like
nutrition and in view of its utility for graduate as well as post graduate students,
we are of the opinion that problems on the chemistry of nutrition should continue

{0 be carried out at Coimbatore. »

Hosur with its large herds of stock and its extensive area offers exceptiona
advantages for the eonduct of work in which well eqmpped chemical laboratories
and specialised staff are not essential.

For these reasons the scheme is divided into two parts. Items (a), (b) and
{c) of paragraph 3 above will be carried out at Coimbatore and the Govarnment
Agricultural Chemist will be responsible for its proper conduct. Items {d) to
(k) of the same paragraph will be carried out at Hosur and the Deputy Director

. of Agriculture, Livestock, will be in charge.

L1ICAR 2Q2
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Tt will be observed that theé problems connected with nutrition and milk pro.
dnction ‘2re ‘riot ‘included in the programme of work at Coimbatore. The study of
1he busal ‘requiremetits ‘of adult cattle is in progress and as ration for milk pre-
duection is at best a superimposition on the basal requirement it is felt that this
-aspect of putrition ‘may 'lie over for the present. Its importance has mot, how-
«ever. been forgotten and has been provided for at Hosar. Tt is expected that the
results of preliminary work at Hosur combined with those of basal requiresients
studies at Coimbatore will afford data which may be taken as the basis {or more
exact work in the futuze.

. Staff and ‘money requiired Jor 5 years for Working the schems.

In paragraph 2 (b) it was mentioned that lack ef stall accommodation for
animals was one of the reasons for not continuing the work on mineral metabolism.
Provision for additional aceommodation for amimals at Coimbatore and for o
small laboratory at Hosur réquired by the Deputy Directer of Agriculture, Live-
stock, is viot made in this scheme as it is presumed that Govermment wili make
special allotmeénts for these.

The following is the staff required +—
For the Goveriment Agricultural Chemist a¢ Coimbators,
2 Assistants on Rs. 85—5—120.
1 Technical feeder on Rs. 35—13—11.
1 Laboratory Attendant on Rs. 20—1—25.
Working expetses Rs. 2,000 per annum.
For the Depuly Director of Agriculture, Livestock, at Hostr,
2 Assistants on Rs. 85—5—120.
1 Fieldman on Rs. 35—13—41.
Contingencies and working expenses Rs. 2,250 pet annum.
A statement showing the yearly finaneial commitments for five years is sul»
mitted herewith. .
FinaNciaL CoOMMITMENTS OF THE SCHEME

The grant of Rs. 50,000 given by the Imiperial Council of Agricultural Fesearch
will be spent as follows :—

Ist | 2nd 3rd 4th 5th
— year. | year. year. year. Yyear.

I—At Coimbatore, . K
-2 Asgistants at Rs. 85—5—120 . 2040] 2,160 | 2,280} 2,400 | 2,520
! Technical feeder on Rs. 35—13—41 420 438 456 474 402

1 Labgra.tory attendant, 20—1-—25 240 252 264 276 288
Working expenses . .. 2,000 | 2,000 ] 2,000 2,000} 2,000
Total . 4,700 | 4,850 1§ 5,000 | 65,130 5,3 00 | 25,000
- II.—At Hogur.

2 Assistantson Rs.85—5—120 ..} 2,040 2,160] 2,280 2,400{ 2,520
1 Fieldman on Rs. 35—13—41 .. 420 438 456 474 492
Working expenses . . 2,250 { 2,250 | 2,250 | 2,250 | 2,250

Total . 4,710 4,848 49861 5124 5,262 | 24,830

Total of I and 11 .. 9,410 9,698 9,986 | 10,274 | 10,562 | 49,930
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CoPY DP LETTER FROM THE SECRETARY TO THE GOVERNMENT OF Mapras, Daverop-
MENT DEePARTMENT, MADRAS, T0 THE SECRETARY, IMPERIAL CoUNCL OF AGRI-
OULTURAL RESEARCH, Simra, No. 2044-111|31-1, patep THE 31sr Juny 1931

Scheme for the extemsion of work on Animal Nutrition,

. In continuation of my letter No, 1731-II1/31-1, dated 3rd July 1931, on the
whove subject, I am directed to ‘enclose the details for the amounts provided for
vader * Working Expenses ”.

A~For Government Agricultural Chemist, Coimbatore,

s,

Amount provided as working expenses .. . .. 2,000
Details ‘ -

Cooly labour 3 men at Rs. 15 per mensem .~ . 840

Feeding charges for 12 animals at Rs. 10 per head per month 1,440

Miscellaneous .+ .- . o e .. 2)

Total .. 2,000

" B~For Mutj Director of Agﬁculfure, Livestoek, Hosur.
Amount provided e .. T .o 2,250

Details— : L

Cost of concentrates at Rs. 150 per month for one year .. 1,500
~ (Supplement to the Departmental budget).

Cost of apparatas and chemicals .. . .. 450

Total: .o 2250
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APPENDIX XXIX.

SussEcT Nd. 11

SCIOEME FOR AN ECONOMIC ENQUIRY INTO THE COST OF SUGAR.
CANE PRODUCTION IN THE UNITED PROVINCES, NORTH BII1AR,
BOMBAY, THE PUNJAB AND MADRAS. REVISED PROP'OSALS
FOR THE CARRYING OUT OF AN ENQUIRY INTO THE CuST OF
PRODUCTION OF SUGARCANE, COTTON AND ROTATION CLOPS.

In paragraph 6 of their interim report (not printed) the Sugar Committee
considered the guestion of the cost of production of sugareane in differcnt parts
of India. They came to the eonclusion that the results of such an enquiry would
be of value to the Council by enabling it to decide in what areas the suit.reans
industry had the best prospects of development and in what places, and in what
manner, fonds for research and experimental ‘work evuld best be allotted. They
2dded that an enquiry of this nature must necessarily be conducted by s special
stall which would include =

(1) An Economist to plan the enquiry, assist in the drafting of the ques-
tionnaire and work out the details § )

(2) An Assistant Economist in each tract to control the work of the investi-
. .gators ; ’ :

(3) Three village investigators for each tract under study to mnke the

- .primary village enquiries. After deseribing the general scherie of

the enquiry, they recommended that no action should be taken in this

-matter till' they had considered it further at their nexi meeting
(January 1930).

2. The Committee were unable to dispose of this question at their seeond
mecting held at New Delhi in January 1930 ; it was accordingly considercd at
the third meeting of the Committee held at Poona in August 1930. Atiention is
invited to paragraph 8 of their proceedings of the 11th August 1930 (Enelosure 1).
*There was a general consensus of opinion in the Committee that this engniry
should now be undertaken at the earliest possible moment. No change was recom-
mended in the special staff except that the number of village investizaturs was
raised from three to four for each province in order to provide for invesligations
in both irrigated and non-irrigated sugarcane areas for the four traets, viz, the
Uniwed Provinees, North Bihar, Bombay, and the Punjab.

3. The subject was considered by the Advisory Board in January 1931 end
the scheme approved.

4. In Febrnary 1931 the Government of Madras formally requested that the
snope of the proposed enquiry should be extended to the Madras Presidency. The
Vice-Chairman eonsidered that it would be inadvisable to omit an important sugar-
cane growing province and one where there are possibilities of an extension of
sugarcane cultivation from the scope of the proposed enquiry. As a result the
estimates were revised from a total of Rs. 92,560 to Rs. 98,810 (Enclosure 1I).
1t was considered that after a questionnaire had been drawn up and an officer
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appointed to conduct the enquiry, it might be possible to reduce the estimates which
were merely approximate at this stage. It might also be possible to recruit a
chief economist on a lower pay than Rs. 1,500 per month.-

5. These proposals were considered by the Goveming Body at its meeting
beld at Simla in May 1931 ; it was deeided to refer the matter back to the Ad-
visory Board for advice as to whether an enquiry into the cost of sugarcane pro-
duction was needed, the findings on this point of the Tariff Board, notwithstanding,

6. The recommendations of the Advisory Board on this question’ will be found
at Enclosure IIL

7. In July 1931 the Secretary, Indian Central Cotton Committee, Bombay,
wrote requesting the Imperial Council of Agricultural Research to’undertake an
investigation into the eost of production of the principal crops in the different
T'rovinces and States of India (Enclosure IV). In'the eourse of subsequent cor- .
respondence it was ascertained that the Indian Central Cotton Committee wis pre-
pared to co-operate financially and: otherwise in carrying out the investigation.
The Committee was, however, unable to say to what extent this help would be
given until it was in possession of the lines on which the mvestlgauon would be
carried out.

8. The subject was considered by the Sugar Committee at their fourth meeting
hield in December 1931 and they were of opinion (Enclosure V) that this work
v 2 piece of fundamental research was of great importance and should be pro-
ceeded with immediately. The' Committee also agreed that the Imperial Covueil
should co-operate with the Indian: Central: Cotton Committee in this investigation.

9. The question was then discussed at the 24th meeting of the Indian Central
Cotton Committee held in Eombay on the 14th and 15th December 1931. Copies
of a note (Enclosure VI), submitted to that meeting by the Agrieultural Espers
und of an abstract of the diseussion (Enclosure VII) are attached. - The sul..,)ect
is now submitted for the consideration of the Advisory Board.

The present position is that the Sugar Committee have recommended €0-0pCrae
tion with the Indian Central Cotton Committee in a study of the cost of producing
-sugarcane, cotton and the crops grown in- rotation with sugar or cotton. The
indian Central Cotton Committee have accepted the resulting skeleton scheme in-
dicated, in the Agricultural Expert’s note (Enclosure VI) and have specifically
undertaken to pay half the cost of the Chief Economist.. The next step is to
appoint the economist and to have the detailed scheme worked out by him in con-
sultation with the small joint sub-committee of the Indian Central Cotton Com-
mittee and lmperial Council of Agricultural Research. The Sugar Committes
have recommended that the.Council’s share of expenditure should not excecd the
cust of the original scheme, as passed by the Advisory Board, viz,, Rs. 98,510.

| T. VIJAYARAGHAVACHARYA,
* ‘Secretary.
New DeLn1,

The 2nd January 1932.
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ENCLOSURE L

ExTrACT FROM THE PROCEEDINGS OF THE 3RD MEETING OF THE SUGAR COMMITTEE,
APPOINTED BY THE, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, HELD AT
Poona o THE 11TH AND 13TH AdcusT 1930.

8. Enquiries into the cost of cane and gur production including enquwy into
the marketing of guv—There wag & general ‘consensus: of opinion in the Com-
mittee that this enquiry should now be undertaken at the earliest possible moment
which would be about February 1931 wher the sugarcane season was on. Yro-
posals in regard to the conduct of the enquiry bad already been formulated by the
Committee at its first meeting in October 1929 and as it was felt that the apypro-
pnate time of enquiry was now appreaching it was time to mmke conerete proposuls
in regard ta the staff.

It was decided to leave the choice of the Economist who would plam the en-
quiry to the Chairman. A good Economist preferably with agricultural expericoce
was what was required. The pay wauld have to depend upon the person selected
Lut it was felt that it should not exceed Rs. 1,500 per mensem. The Econowish
should be engaged for one year with option on either side to- extend his appuint-
ment to another year.

At its first meeting the Sagar Committee recommended that the four sugar-
cane areas selected for the enquiries should be Meecrut, North Biliar, Bomrbay and
the Jullundur Distriet of the Punjab. It was now decided not to mention any
particular place but to define the areas as the United Provinces, North Bihar,

Jombay and the Punjab leaving the actual tracts to be deecided upon later in eom
sultation with the Director of Agriculture of the province concerned when the
Economist joined.

. As for the Assistant Eeopomists of wiieh there would be four it was. felt thac.
they should be Honours Graduates in Economics with some research expericnce
the pay depending upon the person selected but not to exceed Rs. 350 per mensent.

In the original proposals three investigators were suggested for each tract.
It was now pointed out that in order to provide for irrigated and non-irmpaled
sugareane areas in each of the four prowinces four investigators for each provinee -
instead of three would be required. These would be Agricultural College Graduates.
with experience of district work, especially sugarcane work. The pay of each
would depend upon the man selected but it should net exceed Rs. 200.

In the matter of the control the Chairman suggested that the work should be
conducted through the local Agricultural Departments. The Assistant Economists
and the Investigators would be under the administrative control of the Director of
Agriculture, the Economist in charge of the whole scheme who would be under the
Council acting in consultation with the Directors of Agrieulture eoncerned. This
was agreed to as well as the suggestion that detailed arrangements might be left
for adjustment’ after the Economist had joined. The Economist wounld he requised
a month or twa before the local investigation started. Mwr. Clarke added u rider
that the administrative control of the Directors of Agriculture over the subordinate
staff as well as the fact that the Chief Economist would act in eonsultation with
Directors of Agriculture should not in any way detract from the latter’s responsi-
bility for the whole enquiry. He should be finally mponsxble for its conduct.
This was agreed to.
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ENCLOSURE II.

‘Exqumy INTO THE COST OF PRODUCTION OF SUGARCANE.

$].—Economist at a pay not exceeding Rs. 1,500 per mensem for

15 months. (A good Eeonomist preferably with ngncul-
tural experience) .. . .
IL—Travelling allowance .. . .. ..

tIIL—Five Assistant Economists at Rs 350 for 15 months.
(Honours graduates in' Economics with some research

experience) .. . .. .
IV.—Travelling allowance at Rs. 1,000 .. .. ..

$V.—Sixteen investigators at Rs. 200 for 12 months. (Agrieul-
tural Graduates with experience of District work, espeomlly

sugarcane work) .o . ..
VL-—Travelling allowance at Rs. 500 each .. . ..
VII.—Contingencies . .. .
VIII.—Printing. of Qnestxonnmre, books and forms .. .
Total .

The rates of pay shown are the maximum approved by the
Committee and we hope for some saving on mvmtlgatom
whose average pay should not exceed Rs. 150, a savmg

- of about ... .. . . .

IX.—Clerical staff for compilation (investigators will be reqhued
to assist) say 6 temporary clerks on about Rs. 60 per
mensem for 6 months, Rs, 2,100 .. . .

Total ..

9,600

+2,160

— -

98,610

———— i

'Assnmmg that the enquiry lasts 1 whole season, he will be needed for 3 months -

extra at least.

{United Provinces .. . .. B,
Bihar .. - . e . ..
Bombay .. . . . .2 .
Punjab .. . . . . .
Madras .. .e . e .. .
1United Provinces .. - . ..
Bihar and Orissa .. . - e
Punjab .. - . . e -
Bombay .. e . . .e .
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ENCLOSURE IIL
EXTRACT FROM THR PROCLEDINGS OF THE ADVISORY Boarp, Juwz 1931

0. Scheme for an economic enquiry into the cost of sugarcane production in the
Uwnited Provinces, North. Bihar, Bombay, the Punjab and Madras,

The Cheirman explained that the Governing Body had veferred back the
scheme to the Advisory Board to elicit the Board’s opinion whether, in view of the’
fact that the Tariff Board had given the cost of production of sugarecanc for
several areas, it was necessary to have an enquiry. Dr. Hyder did not think that
such an expensive enquiry at & cost of about a lakh of rupees was really necessury.
If the reason was that knowing the cost of production would help the case for pro-
tection that reason was no longer valid as protection was eoming. If it was to find
out what were the suitable areas in India for sugarcane cultivatiom that he said
was quite wellknown. The areas were the United Provinces, Bihar, part of the
Punjab, the Bombay Deccan and Madras, Mr. Milne in reply to Dr. Hyder said
that the Sugar Committee had come to the econclusion that the results of an enquiry
into the cost of production would be of value to the Council by enabling it to
decide in what areas the sugarcane industry had the best prospects of developn:ent
and jn what places and in what manner funds for research in experimantal work
cquld best be allotted. All the Directors of Agriculture present stated that the
figures that Departments had supplied to the Tariff Board were not by any means
accurate fignres and the Tariff Board had been informed of the fact. They mostly
1¢clated to the cost of producing sugarcane on Government Farms whereas what
was wanted was the cost which a ryot ineurred in the production of came. Dr.
Hyder suggested that the whole question be referred to the Indian Economie Asan-
ciation which would «draw out s scheme which would be much less ¢xpensive than
the one proposed. Under it young graduates from Universities would be deputed
to carry out the imvestigation, Professor Gangulee pointed out that for such an
euquiry to be of practical use it had to be carried on by people who, in addition to
& knowledge of economics, knew agricultural conditions. Mr. Srivastava said that -
it was important for the sugar manufacturing industry to know the cost of pro-.
duction, . The costs given in the Tariff Board’s Report were admittedly unreliable -
because they were based on insufficient data. For example, the costs given for
the-United- Provineces were those for the Shahjahanpur Farm whereas the bulk of
the, gugarcane grown in the United Provinces was much more to the East. It was
reckoned that two-thirds of the cost of producing 8 maund of sngar was the cost
of the eane. In India the cane cost from between 5 to 6 annas per maund whereas
in Java it eost 2.83 annas per maund. It was difficult for manufacturers in India
to $ake measures fo reduce Indian eosts umless they knew what was the ecost of
producing cane in India. Mr. Stewart said that accurate information as to the
eost of produetion of sugarcane could not be had by means of the proposed ques-
tionnaire. In ‘their report the Tariff Board had pointed ‘out the necessity of an
aceurate knowledge of the cost of man and bullock labour. To obtain accurate in-
formation on-these points, it was essential that accurate accounts of all expendi-
ture and income and of all operations on a number of holdings should be kept: A
2ompletg record of the cultivation given to each fleld and of the time and labour
expended on it had to be maintained. It was only by so doing that correet informa-
tion as to labour costs could be obtained. When the information for the sugnr-
cané crop was being collected, information regarding the eost of produetion of all
other erops on the holdings concerned could be ebtained without additional expendi-
tare. He suggested, therefore, that this system should be. adopted in preference
to the inquiry by means of the proposed questionnaire, and that it should be ex-
tended tfo, jnelude all the crops usually grown in yotation with sugarcane . The
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Chairman said that as to how such an enquiry had best be conducted was & matter
which could be settled afterwards. The question which had been referred to the
Board by the Governing Body was whether the figures given in the report of the
Tariff Board were not good enough to go upon. It was clear from the discussion
that Departments of Agriculture who had snpplied these figures to the Tariff
Board did not think them aceurate enongh to base any deductions upon. So the
question before the Board was whether there should or should not be an enquiry
into the cost of production of sngarcane. - The Board recommended that sueh an
enquiry should take place.

ENCLQSURE Iv.

Levrer rroM THE SEcreTARY, INDIAN CExTRAL CoTTON CoMMITTEE, BOMEAY, TO
THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESFARCH, SiMns,
No. 6308 or 1931, pATEDp THE 25TH JoLY 1931. .

Investigation into the cost of growing cotton in India.

I am directed to forward the following resolution passed unanimously at the
43rd meeting of the Central Cotton Committee held on the 13th July 1931 :=-

Resolution.—* In view of the difficulty of earrying out an investigation into
eost of production of a single crop, and the fact that this Committee
deals only with cotton, the Central Cottor Committee requests the
Imperial Council of Agricultoral Research to undertake an investiza-

. tion into the eost of production of principal crops in the different
provinces and States of India.”

When the question of giving help to the ¢otton grower was before a previous
meeting of the Committee it was evident from the discussion that the exact eost
of producing an acre of cotton was unknown and my Committee considered that
this state of affairs should be remedied. It was pointed out at the recent meeting
that a general investigation into costings of all erops grown in rotation with cotton
would cost no more than if eotton alone were studied. As .my Committee is em-
powered by the Indian Cotton Cess Act to deal with cotton only an investigation
by the Central Cotton Committee into the eost of producing ot]{er erops is ruled
out and it was decided therefore to request the Imperial Council of Agricultural
Research to undertake this- very important work for all the main erops of the
Country. My Committee was led to believe that a proposal to study the eost of
producing sugarcané was favourably econsidered quite recently by the Imperial
Council of Agrioultural Research. o :

ENCLOSURE V. -

EXTRACT FROM THE PROCEEDINGS OF THE MEETING OF THE SucAr COMMITTER
oN THB 7TTR DecEMBER 1931, . .

Schemes for an economic enquiry into the cost of sugarcane production in the
United Provinces, North Bihar, Bombay, the Punjab and Madras.

Mr. Burt explained the present position that after the Governing Body had
referred the matter back the Advisory Board had again supported the Sngar Com-
mittee’s recommendation. The Committce was of opinion that this work as a
piece of fundamental research is of very great importance and should be pro-
ceeded with immediately. Next the proposal of the Indian Central Cotton Com-
miittee was discussed and it was unanimously agreed that we shonld co-operats
with the Indian Central Cotton Committee in this investigation ; to get the actual
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costs of cane-growing, it was necessary to find out the eost of erops grown in
rotation with cane and eotton. This was very important from the bullock and
labour points of view. It was therefore agreed that we ought to go on with eur
enquiry and include erops in rotation provided we have not to pay more than
n'hat-has,been previously proposed in this connection. The control of the joint
enquiry should- rest with the Vice-Chairman to whom should be left the actuul
details .regarding -the shares of the cost to be borne by the Imperial Council of
Agricultural Research and the Indian Central Cotton Committes respectively.

. . . . . .
TN
ENCLOSURE VI

Nom BY THE AGRICULTURAL EXPERT,’ IMPERIAL Councm or AcricuuTURAL Re-
SEARCH, CIRCULATED AT THE 24TE MEETING OF THE INDIAN CeExtrAL CoTroN
Conmn'm‘, HELD IN BoMBAY ON THE 14TH AND 15TH DECEMBER 1931.

The following suggestions are put forward as a basis of discussion :—

The Sugar Committee of the Imperial Council pf Agricultural Research has
proposed an investigation into the cost of sugarcane production and this recon-
mendation has been supported by the Advisory Board of the Council after a fur-
ther reference to it by the Governing Body. The investigation will therefora be
tindertaken if sanctioned by the Governing Body of the Council. The Sugar Com-
mittee at its last meetmg ‘agreed with the proposal that instead of trying tn deter-
mine the cost of production of sugarcane alone, it would be better to investigate
the ‘cost ‘of production of sugarcane and rotation erops in order that more exact
allowances may be made for the cost of bullocks and labour which would otherwise
present g'reat dlﬂiculty

‘2. The Sugar, Committee further recommended that the Tmperial Council of
Amcultural Research should co-operate with the Indian Central Cotton Committee
n an enqmry into the cost of production of cotton, sugarcane and rotation crops
and it left details to be ‘settled. with the Cotton Committee by the 'Vice-Chairman
of [the Research Couneil

.- 3. The prmclple now adopted will be that the holdmg will be treated as a
unit ‘and. costings obtained for all the erops of the holding but with specisl re-
ference to cotton and sugarcane. In other words, the main feature of the investi-
gations will' be the determination of the costs of production of sugareane. and
_eofton. In seleeting both villages and holdings these limitations of the scheme will
need to be borne in mind, otherwise the scheme would become unwieldy.

4. The agency to be employed in each province naturally will vary but the
Résearch. Couneil’s original general scheme was as follows :—

() One Economist on Rs. 1,500 per mensem (to plan and guide the en-
- quiry and to work out the results). )

(b) One Assistant Economist at Rs. 350 per mensem in each province
(to control the work within the province and to see that it kecps fo
the scheme laid down). The Assistant Economists would not be
under the administrative control of the Chief Economist but the

- Principal Eeonomist would tour freely and give the Assistant Eeono-"
.mlst all, necessary assistance and technical instrmetion.

(c) For each Assistant Economist in the original sugar enquiry, four Head
- Investigators on Rs. 200 per mensem were propoud these . should
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be experienced Agricultural Assistants with a knowledge of the tract
under investigation.

(d) Provision was also made in the original scheme for travelling allow-
ance and contingencies, printing, ete., the travelling allowance of the-
Principal Economist being estimated at Rs. 2,500 for & period of
fifteen months ; Assistant Economists at Rs. 1,000 each and Head
Investigators at Rs. 500 each.

The salaries stated above were maxima.

5. The Imperial Council of Agricultural Research has welcomed the offer of
co-operation from the Indian Central Cotton Committee in this important investi-
gation into the cost of production of certain important Indian erops. Peobably
the best method of working would be to appoint a small joint Sub-Committee of
the two bodies which would work out details of the joint scheme and which would
remain in existence to assist the Economist during the course of the enquiry.

6. In order to show more clearly the scope for eo-operation between the two
branches of the enquiry, the following facts may be found helpful :—

(a) In the United Provinees, it is proposed to determine the cost of sngar-
cane production in two tracts. One of these can quite well be a eotton
tract, viz., Meerut or-Aligarh district. In the Punjab similarly two
investigations into the cost of sugarcane production are intended one
of which will be in the Canal Colonies (Lyallpur) and one probahly
in the South-East or Central Punjab. The first tract at any rate

" would also be an important eotton tract. In the case, therefore, of
these two provinces, it will be quite simple to.share the eost of the
scheme.

(b) In Bombay, the cost of sugareane productxon is to be determined in
the Bombay-Deccan Canal area which is of minor importance from
a cotton standpoint. On the other hand, there ‘are at least four
important cotton tracts where cotton production should be investi-
gated. In Madras, the sugarcane investigation is most likely to take
place in the Vizagapatam district which is not a typical eotton dis-
trict ; there ‘would be only one investigation in that provmce into
the cost of sugarcane production. An alternative district in Madras
will probably be Chittoor which is moderately important both from
the sugarecane and cotton standpoint. As in the case of Bombay,
there are important eotton tracts in Madras where eosts of cotton pro-
duction should be ascertained.

(¢) In the Central Provinces and Berar, there is no sugarcane worth men-
tioning and the investigation will deal only with cotton and rotation
crops. In Bihar and Orissa, on the other band, there is no cotton
and we should have simply a sugarcane enquiry.

7. These details are to be taken as illustrative rather than final but they sugz-
gost that the following general lines of eo-operation between the Research Couneil
und the Cotton Committee are practicable :—

(1) ‘The Economist to direct the investigation and to ensure that it is earricd
out on a uniform plan, should be shared equally by the two bodies.

(2) In those Provinces where both sugarcane and cotton are under investi-
gation, the cost of the Assistant Economist should be shared between
the Cotton Committee and the Research Council, In those Pruvinces
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where sugarcane is the only considerntion, the Research Counsil
should- provide the Economist : in thosa Provinces where cotton is
the sole consideration, the Assistant Economist should be provided
by the Cotton -Committee.

(3) Where it is possible for the same investigators to carry out both suyar-
cane and the cotton enquiry as is the case in certain districts of the
United Provinces and the Punjab, the cost of investigation will he
equally shared between the two. bodies : otherwise they would be
paid entirely by the Research Council or Cotton Committee wcwrdmg
to the nature of the mvestlgatlon.

A referenee has been made to the fact that the provmcml agency to earry out
work will differ somewhat. In the United Provinces, for example, it has been pro-
posed recently that the investigation should be carried out by the Board o Econo-
mic Enquiry. These details could best be settled by the.joint Sub-Committee pro-
posed. In addition to appointing a joint'committee, it seems desirable that the
Eeconomist should be engaged as soon as possible' as much of the success of the
cnquiry will depend on a unified scheme of investigation. -

8 It is proposed therefore, that the Indian Centra.l Cotton Committes should

now—

(1) agree to pay half of the cost of the Feonomist to be appointed hy
the Imperial Couneil of Agricultural Research at a salary not excced-
ing Rs. 1,500 per month,

(2) authorise the Standing ‘Finance Sub Committee to sanction further
grants to the Imperial Counecil of Agricultural Research for the
carrying out of the scheme on receipt of details, and

(3) nominate representatives of the Indian Central Cotton Commiitce to a
joint Sub-Committee of the Imperial Council of Agricultural Re-
search and the Indian Central Cotton Committee which will wrok out
details and guide the investigation.

B. C. BURT.

ENCLOSURE VIL

ABSTRACT OF THE DISCUSSION AT THE 24TH MEBTING OF THE INDIAN CENTHAL
- CorToN Conum-mn

Investigation tnto the cost of growing, cotion in Imim——Repby from the Imperial
Council of Agricultural Research.

Mr, Bust said that the Imperial Council of -Agricaltural Research had decided
{o undertake an investigation into the cost of growing sugareane in the main sugzar-
cane-growing parts of India. The note which he had submitted gave in rough his
ideas how this Committee and the Agricultural Research Council could eo-operate
and if the scheme was approved, it would be found that both the Commiitce and
the Research Council would economise considerably. The scheme which the Sugar
Committee had worked out was not dissimilar from the method which the Central
Cotton Committee had adopted for investigating the marketing of eotton. Ile
considered that an experienced Chief Economist should be obtained for laying down
the lines of the investigations, for guniding the enquiry and for working up the re-
suits, Where a joint enquiry was possible, e.g., in the Punjab and the Uniled
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Provinces, the eost of the investigating staff eould be shared. In the Centrs! Pro-
vinres and in Bombey the Committee would have to find its own Assistant Econo-
mist because the Central Provinces were not an important sugarcane-growing pro-
vinece, while in Bombay the sugarcane areas were not the same as the eotton
growing areas. Similarly the Imperial Council of Agricultural Research would
have to provide for Bihar and Orissa which was a sugar but not a eotton provinee.
Pat briefly, the scheme was that the two bodies should share the cost of the Chief
Yiconomist. In those provinees where a joint enquiry into sugarcane and cotton
and its rotation erops was possible the Assistant Economist should be shared, while
cach body would bear the whole cost of the Assistant Economist in those Pro-
vinces where only the one crop was being investigated. The method of working
must be thoroughly discussed and standard methods decided on ; he therefore
suggested that a small Bub-Committee should be appointed by the Committee to
settle details and to co-operate with the Sugar Committee. The essent.a! point
was that funds should be provided now to enable the preliminary work to be under-
taken.

Mr. Jenkins asked whether the sites mentioned in Mr. Burt’s note were final
hecause he wished to urge an investigation into the ecost of growing cotton i Sind.

My, Burt said they were not final, and they had only been mentioned as
illustrations.

Rao Bahadur Bhimbhai Ranchodji Naik said he whole-heartedly supported
the scheme which he thought should have been done years ago. When the quesiion
of low prices of cotton cama before the Committee no one was in a position to say
what it cost to grow. The most guthoritative information should be obtained and
ke hoped the investigation would be thorough so that the figures could not be
challenged. He considered it was necessary for the workers to take the people
into their confidence ; otherwise false information would be supplied.

Major Vanrenen said he thought it would be difficult to determine the ocost
of growing sugarcane and cotton and he thought the Committee should make g
representation to the Imperial Council of Agricultural Research that a much more
" ecomprehensive investigation should be made as Cotton was not usually grown in
rotation with sugarcane. He had tried to work out the cost of growing eotion on
his own farm but had been unable to do so.

Mr. Burt explained that the scheme was that the cost of growing sugarcane
should be investigated and also the cost of growing eotton with its rotation corps.
The only reason for combining the two was to economise in some of the staif.

. Mr. Chunilal B. Mehta said he was very pleased that this work bhad been
taken up though he did not think it was wise to combine sugarcane with eotton.

The Viece-President said he was glad to see that this matter had beend earried

- @ step further at this meeting. When the Committee carried out its investigations
into the finance and marketing of the ecultivator’s crop it found itself fased with
the whole question of rural economics. They had certainly brought to light eertain
defects in marketing which it waa hoped would be put right. There was ouly one
thing he did not like about Mr. Burt’s note, viz., paragraph 8 (2) which said * that
this Committee should authorise the Standing Finance Sub-Committee to sanciion
further grants fo the Imperial Council of Agricultural Research for the earrying
out of the scheme onm receipt of details”. Though he was the Chairman of the
Standing Finanece Sub-Committee he did not think it was wise to give the Sub-
Committee too much power. He would like details of the scheme to eome hefore
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the Central Cotton Committee. e agreed to the tentative proposals but he di\:l\
not think it was necessary to give ' the Standing Finance Sub-Committee this
amount of power. It wonld take some time to get the Chief Economist and he
therefore suggested that the details should be diseussed at the next meeting of the

Committee in July.

Mr. Burt proposed :— .

Resolution No. 16—* That a sum amounting to Rs. 10,000 be provided in
this year’s budget for the initial expenses.”

This was' seconded by Rao Bahadur Bhimbhai Ranchodji Naik nml carried
unammonsly

It was further decided that the question of appointing & small Conumittes
should be left to the Standing Finance Sub-Committee.

4
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APPENDIX XXX,
Supsect No. 30.
To
Tho Vice-Chairman,
Imperial Countil of Agricultural Research.

Sig,

1 have the honour to give notice that I intend to move the appended Resolu-
tion in the Advisory Board meeting on 27th or 28th instant under item 28.

I have the bonour to be,

- B,
Your most obedient servant,
K. HEWLETT,

Principal,
Bombay Veterinary College.

Zth January 1933,
Resolution,

(¢) That this Board considers the retention of the Animal Husbandry Expert
& matter of vital importance for the co-ordination and direction of research in
animal husbandry and veterinary science.

(i) It recommends that the matter of the retention of the Animal Husbandry
Expert should bt réconsidered by the Government of India,

{#ii) IE his retention is considered impossible in the present financial cir-
cumstantes then this Board recommends that the cost of his appointment be debited
to the Research grant of this Coumcil,

LUTAR : 23
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APPENDIX XXX
Sunsecr No., 25.

RETORT OF THE, SUB-COMMITTEE ON THE SCHEME FOR THE

ESTABLISHMENT OF AN AGRICULTURAL RESEARCH STATION

AT RISALEWALA (NEAR LYALLPUR) FOR THE WATER REQUIRE-

MENTS OF CROPS.

At its meeting held in January 1931 the Advisory Board decided to refer
the scheme (not printed) for the establishment of an agricultural research
dation at Risalewala (near Lysllpur). for work on the water requirements of
crops to the committee which was to be eppointed to consider the Dombay dry-
farming scheme. The scheme (not printed) was accordingly considered by the
‘Committee in question in June 1931, and afier eonsiderable discussion it was
decided that the committee should adjourn till the next meeting of the Advisory
Board in order to give the Punjah Department of Agriculture an opportunity to
re-examine the scheme in the light of the points raised.

2. The Director of Agriculture, Punjab, has since submitted a revised scheme
‘(Enclosure I) which involves s total expenditure of Rs. 5,50,000 spread over a
period of five years as against Rs. 7,67,000 provided in the original schema (not
printed). This was considered by the sub-committee on the afternoon of the
25th January 1932 and a copy of its report is enclosed {Enclosure II).

The scheme is now for the consideration of the Advisory Board. *®

M. S. A, HYDAR],
’ Secretary.

The 27th Joanuary 1932.

ENCLOSURE I.

‘CoPY OF LETTER FROM THE DIRECTOR OF AGRICULTURE, PUNJAB, T0 THE SECRETARY,
InmperiAL COUNCIL OF AGRICULTURAL REsrarcH, No. 22772, paTep THE 19TH
DecemsEr 1931

Scheme for the establishinent of an Agricullural Research. Station at Risalewaln
' (near Lyullpur) for worl: on -the Water Requirements of Crops.

‘With reference to Sir Vijayaraghavacharya’s D.-O. letter No. 2098-Agri.,
dated 31st August 1931, I have the honour to - forward herewith the revised
scheme (Annexure) for investigations into the Water Requirements of Crops,
after duly considering the suggestions made hy the Sub-Committee of the |
Tmperial Council of Agricultural Research, which examined this scheme in Simla
in June last, and the subsequent suggestions embodied in Dr. Keen’s letter
" received with the D. O. letter referred to above.

2. The Sub-Committee thought that some more detailed information, as to
the nature of the experiments, should be embodied in the scheme and they recom-
mended the inclusion of a post of Seil Physicist in the scheme. This post,
together with the necessary staff and facilities for such an officer, has now been
provided in the revised scheme, which also shows broadly the lines of work which
would form the basis of the scheme tc start with. These lines of work cannot
be considered exhaustive and, doubtless, other important problems will present
themselves for solution when the work is under way. .

3. The Sub-Committee appeared to bave got a wrong impression regarding
the limitations that would be placed on the experimental plots by the provision
of pucca khals (water courses). Possibly this arose from the somewhat detailed
nature' of the divisions shown on the proposed layout plun which accompanied
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the scheme, The Sub-Committee: agreed that for a scientifie investigation of this-
nature the main water courses must be pueea in order to make possible an
accurate measnrement of the water applied, and to prevent sources of loss of
water, or its addition, through seepage from neighbouring areas. The pucca
water courses previded in the scheme consist of only one main water channel which
will supply water to two adjoining squares, and five water channels dividing up
the area of each square into hlecks, of approximately 5 acres each. These areas
of 5 acres ean be sub-divided and utilized as desired. Therefore, it will be seen
that these pucea channels do not place undue limitations on the size and shape-of the
experimental plota. From these channels. water will be applied to the experi-
mental plots directly and in cases where very low deltas of water are to. be
applied, it will be conveyed to- different parts of the plots in. moveable and
adjustable metal flumes in urder to minimise loss by seepage during application.

4. The investigations will include pot culture experiments in the laberatory,
as well as investigations in the field, on problems of plant physiology and soil
physics, and these two- lines of investigations will proceed simultaneously.

5. In revising the scheme the cost has been reduced substantially in‘ eertain
directions in the interests of economy. The reductions in-eost are as follows :—

(a) The original scheme provided a sum of Rs. 1,45,020 for buildings. In
the revised scheme provision is made only for the repair and alteration of such
katcha buildings as already exist on the farm, and the erection of .a small field
haboratory and office, the provision of which is unavoidable in view of the mature
of the work. ALl establishment which cannot be accommodated in the katcha
houses to be takem over from the tenants, will find their own aceommodation in
the city of Lyallpur which is only three miles from: the farm steading.

(b) In the original scheme it was proposed to provide pucea water eourses
in the whele 11 squares (300 acres) of land earmarked for this scheme. In. the
revised scheme these pueca channels have been provided only in 8 squares
(approximately 222 acres) ; the land in the remaining 3 squares will be utilized
in applying the results of the scientific experiments carried out on the main area
to conditions in whick the eulfivator Las to work

(¢) Since the original scheme was drafted, the ecost of Iabour, prices of
materials, efe, have fallen. These various factors have enabled the ecost of
Iaying out the land to be reduced from Rs. 2,73,185 to Rs, 1,62,416.

(d) In conformity with the 15 per cent. reduction in pay made by the Punjab
Government, in cases of new appointments to the various grades, the pay of the:
establishment which will be recruited directly for the purpose of this scheme has
been reduced, but the provision of the Soil Physicist and his staff, the inclusion
of which was considered essential by the Sub-Committee of the Imperial Council
. of Agricultural Research, has resulted in a small increase in the total cost of

establishment, aecording to the revised scheme. '

ANNEXURE.

Establishment of an Agricultural Research Station at Risalewala (mear Lyallpur)
for work on the water requirements of crops.

The establishment of an Irrigation Research Station was under consideration
as far back as 1917, when the All-India Board of Agriculture recommended that
the Government.of India should set up a Hydrologieal Station on a large seale.
In 1919, at a meeting of certain Irrigation and Agricultural Officers of the
Punjab, it was decided to frame a Provincial Scheme with a view to its possible
future expansion into am Imperial Scheme but mo progress has:been made. o

L1ICAR 2s2
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2. The subject of Irrigation research is a mattey of immense importanse
to several of the Provinces in India, and whilst the results which would be ob-
tained at any one research station in India might, owing ta elimatie and other
conditions, not be applicable in their entirety to the whole of India, they would
doubtless throw light of the greatest value, to all-India, on many problems
connected with irzrigation farming,

3. The present position in the Punjab is that for the past five years or so
an area of 300 acres of land has been set mside on the Risalewala Seed Farm
as the nucleus of such a Research Station, The farm is situated at a distance of
three miles from Lyallpur City and five miles from the Agricaltural College and
Research Institute,

4. The investigations which would be carried out on this station during the
five years for which a grant is now sought require the collaboration of an
Agriculturist, a Soil Physicist, a Plant Physiologist and ar Engineer. It ig pro-
posed that under the Director of Agriculture, Punjab, the Professor of Agri-
culture should be the Agriculturist in charge and that the Agricultural Engineer
should earry out the engineering work in eonjumction with the Irrigation Depart-
ment. The Irrigation Expert would have full eontrol over the hydraulio side of
the experiment.

Investigations to be carried out.

5. In most areas where the success of agricultural operations depends om
.the supply of water throngh canals, there is apt to be a conflict between the
Irrigation authorities who charge & rate per acre irrigated and wish to spread
the water over the magimum area, and the cultivator whe may, for his owa
reasons, prefer to coneentrate his supply on a smaller area

6. In inigatioh farming important problems before the cultivator are :—

(a) the optimum amount of water to use on each crop and on each field
from the point of view both of outturn and of profit. He requires
this information so that he may adjust his ecropping in the most
economical way consistent with his water supply,

" (b) the best way to distribute the water available over his crops at each
canal rotation throughout the growing period of the erops, and

(c) the extent of the loss entailed by different degrees of deviation from
these ideals.

7. Inter-related with these problems of the cultivator is an important
problem of the Canal Department, namely, the optimum quantity of water to
allow per acre. This depends not only on the amount needed per acre of each
crop, but also mpon the relative profitableness of different degrees of intensity
of cultivation. Obviously, it must slways be a loss to the State, and generally
also to the cultivator, if excess of water is applied per acre, or if the optimum
intensity of eropping is not practised, or if erops are grown which will not give
the most profitable refurn.

8. The. amount of water which it is best to use and the return for the water
used, depend to a great extent on the physical structure of the. soil, as well as
on_the condition of the soil at the time of sowing and during the growth of the
erop. This condition, in its turn, is closely connected with the rotation of crops
grown. The object of these experiments, then, is to determine the relationship
between the amount of water applied per acre to each:of the important earal
eolony crops, and the yields of these cfops, together with the imvestigation of
other elosely allied problems bearing on irrigation farming, .



320

.

. Amongst others the following lines of investigation will be undertaken ;-

(a) the water requirements of crops under various conditions of soil, eulti-
vation, rotation, ete.;

(b) the cconomics of different systems of irrigation and the cost of water
in these various systems ;

(c) the methods and times of applieation of irrigation water

(d) the effect of physical and cultural factors on the loss of water from the
soil, and

(e) the effect of different meteorological conditions on water requu'ementa
of crops.

Agricultural Section,

10. The experiments whick wilk be laid out will be devised to provide iaforma-
‘tion on the following points :—

(s) the effect of varying numbers of irrigations of the same depth (3
inches) on the yields of each of the principal ¢rops and on the
quality of the produce ;

{(#%) the effect of frequent light irrigations, eompared with that of heavy
imgations at longer intervals (the total quantity of water applied
in both esses heing the same} on the ylelds of the principal crops
and the quality of the produce ;

(#it). the effect on the yield of the crop and the quality of the preduce of

. applying equal quantities of water but varying the time of applying
the water ;

“{iv). the effect of deep and shallow preparatory tillage on the conservation
of soil moisture ;

(v) the effect of inter-culture on the coriservation of soil moisture ;

{vi) (a) thebdegrees of unevenness of distribution of water which take.
place when farmers irrigate plots cultivated by different methods ;

(b) the best way to prepare irrigated land in order to enable the culti-
vator to spread the water supply over the largest area;

(vit) the best shape and size of “Xiari” for different discharges of water
common on farmers’ lands ;

(viit). the optimum depth of single irrigation for particnlar pyrposes ;

($z) (a) the relative quantities of water required to mxgate land when—s
(1) flat,
(2) ndged, _ .
{b) the comparative yields of the main erops under these two. conditiona
of cultivation when equal quantities of water are applied to both ;

{z) the water requirements of mazmred erops. as. opposed: to. erops. une
P
manured ;

(zi) the application of the scientific, results . obtained: toi suit: mnnndari
conditions and praetice. .
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. 'i’lant' Physiology Section.
© 11 In this section the investigations would inclade & stady of:—

(a) the waler requirements of the varions erop plants’ grown with special
reference to transpiration, and the qnantxty of water' required to-
produce a unit of dry matter ;

(b) the root range of crops under various field conditions 3

(c), the reaction of plants of the principal crops to meteorological conditions:
of wind, temperature, humidity and sun-shine.

The work done in this section includes experiments in both the laboratory and.
the field, _ ,
Soil Physics Section.

The experiments will include—
(a) a study of the movements of moisture in tire soil ; -

(b) a study of the ultimate disposal of umgatxon water on fallow and
cropped ‘land, including losses tbrough evaporatlon, percolation, ete.,
under various conditions j:

(c) a determination of the optimum percentage of free mmsture in the soil
for pla.nt growth ;

(@) a 'study of the minimum amount of mo'.stnre reqmred in the soil for-
plant growth ;

(¢) the correlation of the results of field expenments with the physnca.l and
chemical properties of the soil.
The work in this section involves mveshgatmns both in t.he laberatory and
in the-field. .
Lay out’ of land.

In the Canal Colonies 8 square consists of 25 killas (27.8 acres) and is.
divided by five water courses as shown.in the sketch attached. For the purpose
of the present scheme these five water channels must be made pueca in order
that the irrigation water supplied to the erops may be accurately measured and
that additional sources of supply, such as seepage, as well as loss by ahsorption
from katcha channels may be eliminated. The main water course will also be
phicea and will serve the two squares on either sides of it. No other pucea i
channels are required, the blocks of five killas between channels being sub-divided.
into smaller ‘plots by making bunds of earth as required accordmg to farming
practlce

It is considered that pucca channels will have 'to be: provided in an area
of eight squares fo earry out the scientific experiments in view. In the remaining-
three squares of land provided for the scheme, no pucea channels will be mnde,
and this area will be used to adjust the scientific results obtained in' the main.
ares, to ordinary farming practice. -

The installation of measnrmg weirg within each square, and of iron outlets:
and water level recorders, is mecessary for the proper measuring of the water
used. '
', The eostiof laying out"the land ard constmct‘mg the pncca waber courses ig
estimated to be Rs. 1,62416. , : e
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Buildinga,

In vrder to reduce the rost of {he scheme to the minimum, it is propesed to
wutilize, wherever po~S|ble. such kalcha buildings as already exist on the farm,
"These buildings reqiire ‘& small expenditure to eonvert them ‘to _the purpose for
‘which they are required, and to make them habitable for such of the staff as will
be housed within them. The Extra Assistant Director of Agriculture, in charge
of the experiment, will be honsed in the rest-house swhich exists on the farm, and
such of the remaining staff ¥s are required by the nature of their duties to be
resident on the spot, will be accommodated in other buildings already at the Tarm.
Much of the laboratory work will be done in the laboratories of the Agricultural
College and Resecarch Institute situated at a distance of 5 miles from the farm ;
but the protision of a small field laboratory, with office a¢ccommodation, is indis-
‘pensable, so that such Inboratory work s is necessary may be carried out on the
‘farm itself. It is estimated that the total cost of putting the existing buildings
in order and econstructing the field laboratory, offce and ' store will not exceed
Rs. 11675, There ill be a small recurring expenditure for the upkeep of these
Dbuildings.

L . sy

The provision under this head includes the nppomt‘ment of the followmg
'supetior. staff :—.

An Extra, Assistant Ducctbr of Amculture,
A Soil Physxast,

A Plant Physiologist, and !

" An Assmta.nt {Engincer.

The Extta Assistant Director of Agneulture will be in charge of the experi-
mental work under the-orders of the Professor of Agriculture. The Assistant
Engineer will carry out the engmeermg side of the investigation under the Agri-
cultural Engincer to Government:and in conjunction with the Irrigation Depart-
ment. He wil -also be responsxbly for the exact measuremcnt and tpplication of
‘the water. )

The staff also ineludes a Statistical Assistant and the fecessary Agncultui'al
Assistants, Mukaddams, etc, for ﬁeld and labqratory WOrk Detalls are gWen in
Statement No. 2. -

In addition to the foregoing, provision has to be mnde for. the purchase
and upkeep bf cattld, the payment of water Yates, seed ete.,, and the purchase

1

and maintcnance of {mpletments, :

The land on which the expenments will he earried out is Government land
valued at Rs. 2,10,000. No charge will be made by overhment for the nse of
this land for the purpose of the investigation.:

The fotal cost’ of,v the schewe, according to t,he estimates, amoupts to =—

N T T

Non-recnn'mv; 4 we  2,05,000,
‘Recurring (sptead over a period of five years): ‘wa 345,000

Total .. 550,000

L ]
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STATEMENT NO. 1.

Showing estimated cost of layout of one square of land for the Agricultural

Research Stution at Risalewala.

1. Layout of land per square—~-(a) Levelling the old water
courscs at Rs. 7 per acre .. .o

(b) Excavation of new waler-courses—

C. feet.
Main Khal—1,100" x4} x2}' x} .. . 6,188
5 Khals—1,100" %3} x 13" xb . . 28,875
35,063
or 35,000 . ft. at Rs. 7 per 1,000 ¢. ft. .. .
II. Construction of pucca water-courses.—
(a) Main Khal 1,100’ 8,050
at Rs. 2-4-0 per

2 foot.
6§ Khals 5,500

(b) Iron outlets, 400 at Rs. 12-8-0 each ..

(¢) Measuring weirs, 5 at Rs. 80 each .

(d) Level recorders, one for two squares at Rs. 1,000 each

Total cost for B squares—Rs. 19,952X8— . .
Add (1) Cost of branch main channel from the distributary
to the farm (about 400 yards) . .

(2) Culverts . . e . as
Total cost . ..

LJICAR

Bs.

195

13,612

5,000
400

500

19,952

1,59,616

1,000

1,800

1,62,416

2T
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STATEMENT NO. 2,

Showing detail of staff required Jor the Agricultural Research Station at Risalewala.

Officer and Officials.
(a) Agricultural Section—

1 Extra Assistant Director of Agticulture on Rs.
200—250|25—750 at Rs, 250 per mensem ..

4 Agricultural Assistants of at least 3 years’ standing
on Rs. 100—10—200{10—300 at Rs. 150 per

mensem . ..
1 Statistical A=s1slant at Rs. 170—20—250 per mensem
8 Mukaddams ott Rs. 17—1—21 per mensew ..

1 Storekeeper on Rs, 34—2—42 per mensem .
1 Clerk on Rs. 34—2—42 per mensem .. .
1 Mistri ot Rs. 34—1-—238 per mensem .. ..
1 Peon on Rs. 14 per mensem .
36 Beldars at Rs. 17 per mensem each .

2 Chaukidas at Rs. 14 per menserA each .
2 Sweepers at Rs. 13 per mensem cack .. .
Variable labour ' .o o .

(b) Engineering Section—
1 Assistant Engineer on Rs. 450—50—650 per mensem

1 Overseer on Rs. 68—7—-96 per mensem .
2 Sub-Overseers on Rs. 51-—5—71 per mensem encb

4 Khalasis on Rs. 14 per mensem cachi .. ‘e
1 Peon on Rs. 14 per metisent ., . e

(¢) Soil Physics Section—s
1 Soil Physicist on Rs. 306—40—460 per mensem ..

2 Agricultural Assistants on Rs. 85—10—125 per
mensem each

1 Laboratory Attendant on Rs. 17——1-="1 per tdenset
1 Peon on Rs. 14 per mensem .. e s

(d) Physiological Section—
1 Plant Physiologist on Rs. 306—40--466 per mensem
2 Agricultural Assistants on Rs, 85—10—125 per

mensem each ‘ ..

1 Laboratory Attendant on Rs. 17—1—..1 per mensem

1 Peon on Rs. 14 per mensem .. . -

{e) Travelling Allowance . e e

Tota.l recm‘ring Y]

Rs.

3,000

7,200
2,520
1,824
- 456
456
432
168
7,344
336
312
1,700

6,600
984
1,464
672
168

4,632

2,520
298
168

4,632

2,520
228
168

Rs.

9,883

3,750
54,482

|

'l
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STATEMENT NO, 3.

Showing details of buildings required for the Agriculiural Research Station at
Risalewala,

‘ Buildings —The katcha mud huts at present occupied by tenants will be utilised
to accommodate mukaddams, beldars, implements and ecattle. They will require
repairs and alterations before they can be used for the purposes of the scheme,

. Some members of the subordinate Agricultural and Epgineering staffs, who
will be required to live on the site, will be accommodated in buildings already
existing on the farm. o )
" The Extra Assistant Director of Agriculture will live in the Farm Rest House.
Al other staff will find their own accommodation in the town of Lyallpur.

The following expenditure on buildings is unavoidable :—

Rs.
Repairs to existing katcha huts . .. . 4,000
Erection of one store, 30’ )X 20/, with pucea platform outside 1,675
Erection of office room .. . .. .. 2,000
Erection of field laboratory .. .. - 4,000
Total non-recurring .. 11,675

STATEMENT NO. 4,

Showing the implements required for the Agricultural Research Station at
Risalewala.

Rs.

(a) Provision of ploughs, harrows, reaper, winnower, cane
erushers, ‘hand tools, ete., for cultivation, guages for the
Engineering Section, and meteorological equipment .. 9,880

(b) Office furniture, stationery, ete. .. - . 2,000
Total non-recurring .. 11,880



- 827

STATEMENT KO. 6

Summary showing financial aspects of the Agricultural Research Statiow a?

Moot DR

-]
¢

10.
il

ENCLOSURE IL

Risalewula.
e ' Recurring. Non-recurring,
Rs. Rs.
Land e Qovernment land
Layout of land and constructiom of khals .. 1,000 1,62,416
Establishent . .e 60,732 ..
Travelling allowance of establishment \ 3,750 .e
Buildings . - . 2,000 11,675
Implements .o e - 1,000 9,880
Furniture, stationery, ete, v .. 200 2,000
Other charges and contingencies . 600 .
Water rate, seed and manure .. 3,000 oo
Laberatory equipment s e 3,000 10,000
Purchase and upkeep of cattle .. . 3,700 9,000
68,982 2,04,971
or say .o 69,000 2,05,000
Total non-recurring as above .o Rs. 2,05,000
Total recurring Re. 69,000 X 5§ .. Rs. 3,45,000
Total cost of scheme fur 5 years .e Rs. §,50,000

Report of the Committee to consider the establishment of an Agricultural Statios
at Risalewala (near Lyallpur) for work on the watcr requirements of crops,

‘The followihg were present :—

1. Mr. T. M. Bostock, Chief Engineer, P, W. D, Irrigation Branch, Punjab,
representing the Central Board of Imgatmn.

2. Professor N. N. Gangulee.
3. Raq Bahadur D. Ananda Rao,

Dy. Director of Agriculture, Madras.

4 Mr, T. F. Main,

Director of Agﬁcﬁ]ture, Bombay.

5. Mr. D. Milne,

Director of Agriculture, Punjab.

8. Mr. F. J, Plymen,

Director of Agriculture, Central Provinces.
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7. Mr. Nizamuddin Hyder,
Director of Agriculture, Hyderabad,
8. Mr. V, A, Tamhane,
- Boil Physicist, Sakrand.
9. Mr. Miller-Brownlie,
Agncultural Engineer to the Government of PunJab (Visitor).
Mr. Plymen took the Chair.

Mr, Milne explained the revised scheme (Enclosure I) pointing out;how it
differed from the one submitted before (mot printed), He proceeded to explain
the proposed layout of the area to be used for experiments. Dr. Gangulee en-
quired what would be the total number of plots under the scheme. Mr. Milne
stated in reply that the exact number of plots would be determined at a later
stage in consultation with the Irrigation Engineers but they would be several
bundreds in each season.

He explained the need of pucca channels. The wooden flumes as suggested
by Dr. Keén would not work under the conditions obtammg in the Punjab.
Mr. Main and Mr. Tamhane raised the question of minor distribution methods
to be .adopted. For intensive work, he thought that the minor distribution
channels should be pucca. Mr, Bostock suggested that careful levelling of the
entire plot would be necessary. Mr. Milne proceeded to explain the outline of
investigations to be undertaken.

Referring to Dr. Keen’s note (not .printed), Mr. Milne said that Widstoe of
U. S. A. proceeded on the lines proposed by the Punjab scheme.’

Dr. Gangulee asked Mr. Milne whether he would be prepared to reduce the
experimental area which is 200 acres. At the initial stage, the work might be
proceeded on a modest basis.

Mr, Main and Mr. Tamhane thought that the area was too big for the staff
provided for in the scheme.

After discussion it was proposed (1) to reduce the a.creage to 4 squares
(approximately 100 acres) for intensive investigations as laid out in the scheme ;
{2) that the Government of the Punjab should be asked to reserve the balance
{i.e., 200 acres} of the whole area for the extension of the work as experience
suggests and for demonstration as explained below ; and (3) that the value of
the Farm produce should be credited to the Imperial Council of Agrieultural
Research. The Punjab Government will also contribute the part time services of
the present staff and laboratory facilities at the Lyallpur Agricultural Research
Institute. As regards the buildings, the rest house at Risalewala and such katcha
buildings as are now standing on the site would be made available to the scheme.

It is to be understoed that the balance of area of 200, or 150 acres as the
case may be, will be managed as a demonstration farm, under zemindari condi-
tions, making use of the discoveries made on the intensive experimental area,
adopting them to village conditions.

In view of these modifications it has been found possible to effect a substan-
tial reduction in the net cost of the scheme to the Imperial Council of Agricul-
tural Research. The revised estimates are shown in the attached statement from
which it will be seen that the Council is asked to provide a sum of Rs. 4 lakhs -
{approximately) spread over a period of five years,
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Statement of expenditure as now revised by the Committee.”

Non-recurring.

Layout of land . .. . e
Building . e .
Implements . .~ .
Furniture . T .
Laboratory equipment .-
"Cattle, ete. . o
Total o
. Recurring.
Layout . ‘. .. .

4

.

Establishment.. (Statistical Assistant. e is not to be

appointed till the need for him is shown)

Travelling . L e ..
Building - .. .. ..
Implements . . .
Furniture . . .
Other charges, ete. .. - o
Water rate . .. .
Laboratory equipment . o
Purchase . . .
.. Totat
Non-recurring . e .
Recurring .. .. .
Total cost of scheme for 5 years ..

-Receipts @ 9,000 per year —= 9,000 X 5

‘ Rs.
Net cost = -.. ‘e 4,51,215
45,000

4,06,215 .

LR Y

.

Rs.
82,600
11,675
9,880

2,000
10,000
9,000

- 1,25,155 -

1,000

48,212
2,500
2,000
1,000

200
600
3,000
3,000
3,700

65,212X5
3,26,060

1,25,155
3,26,060

4,51,215

45,000.
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APPENDIX XXXII.
Susjecr No. 26.
REPORT OF THE FRUITS SUB-COMMITTEE.

Attention is invited to the attached note (Enclosure), cireulated to the Fruits
Bub-Committee, which is self-explanatory. The proceedings of the Sub-Committee
will be found in Annexure XV to Enclosure.

The recommendations of the Committee are now for the consideration of the
Advisory Board.
M. S. A. HYDAR],

Secretary..
The 25th January 1932. )

ENCLOSURE.

PROVINCIAL SCHEMES OF l‘RUIT RESEARCII

(a) MADRAS.—(Annexures I & II)

{b) BOMBAY.—(Annexures IIT & IV).

{¢) BENGAL.—(Annexures V & VI).

(d) UNITED PROVINCES.—(Annexure VII).
(¢) PUNJAB.—(Annexures VIII & IX).

(f) ASSAM.—(Annexure X).

At its meeting held in January 1931 the Advisory Board decided that a
. fruit committee should be constituted to sift schemes of fruit researeh and to
take proposals ; that this Committee should examine. the Madras scheme first
and that the scheme if appreved by the Committee with or withont amendment
should be submitted direet to the Governing Body without its being brought
before the Advisory Board as would be done in the ‘ease of the other schemes.
It was also agreed that full advantage should be taken of such assistance as the
Imperlal Bureau of Fruit Production at East Malling eould render.

2. The Chairman has appomted the undermentioned Committeo for this
purpose ;==

(1) Diwan Bahadur Sir T. Vijayaraghavacharya, Chairman . (Ez-officio).

(2) Mr. B. C. Burt Agricultural Expert, Imperial Councll of Agricultural
Research.

(3) Director of Agriculture, Madras.

(4) Director of Agriculture, Bombay.

(56) Director of Agriculture, Bengal.

(6) Director of Agriculture, United Provinces.
{7) Director of Agriculture, Central Provinces.
(8 Director of Agriculture, Assam,

Mr. M, S. A. Hydari, Secretary (Es-officio).
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3. The Committee was to have met at the time of the June 1931 meeting
of the Advisory Board ; .it could not however meet for want of time. The Com-
mittee will now meet on an afterncon which will be fixed later to meet the con-
venience of members between the 25th and 27th January 1932,

4. The relevant provincial schemes will be found in Annexures I-—X. An
extract from the Procecdings of the January 1931 meeting of the Advisory
Board of the Imperial Council of Agricultural Research (Annexure XI) and a
copy of the correspondence which passed between Maulvi Mohd. Shafee Daoodi,
M.L.A., and the Imperial Council on the subject of Research in Fruit Production
(Annexures XII—XIV) are also enclosed.

T. VIJAYARAGHAVACHARYA,

Secretary.
The 6th January 1932.

ANNEXURE 1.

Cory oF A LETTER FROM S. V. Ramawurry, Esq., LC.S., Secrerary 10 THE Gov-
ERNMENT OF MADRAS, T0 THE SECRETARY, IMPERIAL CoOUNCIL OF AGRIOUL<
TuraL REsearcH, Deumi, No, 3273-111)30-1, patep Forr Sr. Georck, TR
5t Novemser 1930.

In continuation of my lettet (not printed) No. 356-II11|30-3, dated the 6th
May 1930, asking for a grant of Rs. 71,200 for research in fruit growing in this
Province, I am directed to state that the Director of Agriculture of this Province
has.since submitted proposals for the establishment of two research stations,
one on the plains and the other on the Nilgiris. A statement (as finally revised
by the Madras Government and received by the Imperial Couneil in December
1931) showing the approximate expenditure that will have to be incurred on the
station during the next five years is appended (Annexure II).

As stated in my last letter referred to ahove the scheme is of all-India
importance and will be of use to other Provinces also. Owing to the present
financial conditions, this Government is not in a position to provide for any
reeurring or non-recurring expenditure and so I am directed to inquire whether
the Council will provide for the whole expenditure and, if not, what portion the
Council will be willing to provide.

ANNEXURE II.
Fruit Résearch Station—DPlains.

Since the War the fruit-growing industry has developed rapidly and the
consumption of the better class of fruit which hitherto has been confined to a
comparatively small section of the public, is now extending to all classes.
‘During the past 10 years there has also been a considerable increase in export
by rail to Bombay, the Nizam’s Dominions, Bengal and Central and Northern
India. Prior to the present disturbances in Burma, & market for mangoes
from the East Coast was being developed. During the season we receive large
quantities of oranges from the Central Provinees which has increased since the
orange borers (Chloridolem alemene and C cintum) made their appearance in
epidemie form in Mysore and Coorg. The Madras City market also receives
oranges, lemons and grape fruit from South Africa and Palestina.
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The geographieal situation of this Provinee in relation to other parts of
India prevides favourable conditions of many kinds of fruit and a recognition
of the natural resources is one reason for a very large increase in planting in
recent years. In the case of the mango, extension has been practically con-
fined to hitherto uncultivated dry land, whereas the plantain cultivation has
developed as 2 wet land erop and which is groewn in rotation with paddy under
some of the major irrigation works. As a result of education and inmereasing
interest that is being taken in the improvement of diet, the upper classes are
eating a larger quantity of fruit, especially oranges, and in the Kistna distric$
during the past 7 or 8 years in spite of the growing of an inferior variety, the
area uhder this fruit has risen from a few hundred acres to between 4,000 and
6,000. In the Godavari and Vizagapatam distriets there is also an increasing
demand for eitrus plants and the fruit is sold in the middle of the season at &
price which does not vary much from that at which oranges are bought in
Europe. This fruit compared with many others is of high food value and there
is no doubt that women and children in this country would benefit greatly in
health by an increase in consumption of citrus which would result by increased
production.

In some of the Southern. States of America, in the Malaya States and in
paris of South Africa inereasing  attention is being paid to the cultivation of
{ropical fruit, especially the mango and with tbe ‘recent development of a
market in Europe which is now possible as a result of improvement in eold
rtorage and ‘air service, there is every prospect of anm increasingly large over-
scag market which is being anticipated in Florida by research and plantings
of superior varieties on a larger scale than hitherto. Natural resources in
Southern India offer an opportunity of eompeting in the European market,
provided the industry is developed mow.

The local prpducer of mangoes has to confend with a number of difficulties.
Firstly, it is impossible to buy plants true to type and it is not uneommon in
ordering specificd varieties to be supplied with miscellaneous and inferior kinds
to the extent of 5 to 10 per cent. or more which in the case of some cannot be
discovered until the trees begin to bear. This state of affairs immediately lowers
the value of a garden but an improvement may be looked for as a result of the
elimination of inferior warieties and the raising of the standard of the nursery-
man’s trade which would result by researeh. Further, there it no uniformity of
practice in the selection of stock and there is wide and promising field of research
into the influence of the stock on uniformity of bearing, yield and quantity of
fruit. Local methods of propagation are unsatisfactory and are such that
desirable types ecannot be produced in sufficient quantities to meet the demand
which is one reason why nurserymen give such unsatisfactory service to the publie.
Seedling propagation is resorted to by many people owing to in-arching as
practised in some places causing early deterioration of the trees. Seedling pro-
pagalion results in the produetion of fruit varying in period of maturity,
keeping quality, size and taste, which, if continued, will definitely exclude fruit
from the overseas European market. In addition to an mvestxgatlon of other
methods of propagation suitable for local conditions, there is special need for
the growing of . superior varieties suitable for export because even at the present
time in the export trade to Central and Northern India, local dealers on the East
Coast state that not more than 50 per cent. of the fruit reaches the consumer.
There are other difficulties such as irregnlar bearing which is gradually being
overcome elsewhere by suitable treatment, but concerning which little is known
under our conditions. The period over which the erop is marketed in Southern

, LIICAR 20
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Indig is about two months only and it is of particular importance to investigate
the possibility of extemsion. Without progress in this direction there ¢an be
no development of a canning industry.

In the case of citrns, a number of similar problemss require investigation
and at the present time an inferior sour orange is being planted in some places
in the Circars, where the Batavian could be grown. The latter, however, when
grown on highly deltaic land as a seedling is liable to disease -and lack of
knowledge regarding the most suitable stock for different conditions is one of
the main eauses of loss. :

_ Plantain is one of the few crops that can be grown suecessfully im rotation
with swamp paddy and its development is & means by which there ean be a
large increase in nutritioug and uncontaminated fuvod which must beecome cheaper
as the area is extended and for which there will be a growing demand in this
and other Provinces as soon as market econditions become more normal. In view
of the fall in the price of paddy which unlike many other kinds of produce has
been in progress during the past 7 or 8 years and inereasing world production
including that in Burma at low costs, it iz particularly necessary to relieve the
situation in this Presidency where the area planted to rice is out of proportion
to othier crops. °

There are a mumber of difficulties eonfronting the ryot in the growing of
plantain including lack of knowledge regarding the seleetion of planting material,
irrigation, manurial and cultural treatment. For example, in some parts of the
Cirears it i3 customary to use on heavy soil naturally retentive of moistnhre about 40”
to 45” more water than on some of the light sandy areas of QGanjam district.
Larger quantities of water are often used than is necessary and experiments are
tiecessary to work out requirements. In some places loss is caused by strong
winds and the growing of dwarf plantains or improvement in irrigation practice
may solve the problem. Varieties suitable for the growing of leaf and the best
treatmeht in contrast to fruit production are matters concerning which there
is little information at the present time. Elsewhere disease is causing loss which
may perhaps be prevented by the cultivation of disease-resistant. varieties.

Other varieties of fruit on which miscellaneous work will be done mainly
with the object of improving the fruit in quality end . yield will include (s)
Bapota, (#t) Guava, (#i) Pineapple and (iv) Casbew-nut.

The main scheme will include the following :—
A—Maxco.
(¢) ldentification and Classification of local varieties,
(¢%) Selection of types.

(15i) The propagation of imported varieties with & view to ecomparing
| their yield, duration and quality of fruit with the beést of the local
varieties. ’

(sv) Trial of different species of Mangifera as stock.

(v) Propagation—A. study of the embroygeny of the mango.

(vi) 'Different methods of propagation including budding.

(vii} Problems of tillage, irrigation, mauurial practice, weather, and shade,
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B—Crmrus,
{3) Classification of local varieties,

(#i) Selection of types.

(iis) Methods of propagation,

(i0) Trial of stock for different soil conditions with special reference to
disease-resistance. The effect of the stock on yield and quality of
fruit,

(v) Preblems of irrigation, tillage, manuring and weathering.

' C—PraNTAIN.
\¢) Identification and Classification of local varieties,
(#i) Selection of planting material,
(#) Problems of tillage, irrigation, and manurial treatment with reference
. to yield and quality of fruit.
* D—SaropiLLa.
() Classification of local varieties.
{#) Selection.
(&ii), (w) and (v) As for citrus mentioned.
E—~GENERAL,

"Work common to the fruit referred to above will include control of insect
pests, the keeping quality of fruit and its marketing.

FRUIT RESEARCH STATION—PLAINS.
A.~—~NON-RECRRING—I YEAR,

quutal BGarlay—
Rs.
1 Land—30 @cres at Rs. B0D each mcludmg 15 per cent. com-
pensahqn - o . .. 24,000
2. Bulldings—
{i) Office and store .. . .. - 2500
@) Implement and cart shed - . . .- 656
(#3) Cattle sheds (for 2 pairs) .. . . 500
{iv) Farm Munager's guarters ~ T es -~ 3,500
{v) Store-clerk’s quarters . - , - 1,200
{vi) Potting and grafting shed - . i .. 900
{vii) Shed for oil engine .~ .~ « 1,000
| (viis) Coolies' sheds . ! .- - . , . 600
3. Livestock— : Y
Two pairs of cattle at Rs. 300 per pair <« av ! wa 600
4. Dead stock— ! !
(i) Pump and soil engine . . 1,200
‘(i5) Pipe masonry channels  and ]aymv of the land ¥Yor
irrigation . .. . - 1,000
{#s) Fencing . - .- ~. 3,000
{iv) Imploments and tools, L LT 500

Total - .. 31,256
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B.~~Recurring—I vYEAR,

. Ra,
1. Pay of Establishment— '
1 Superintendent at Rs. 250 X 12 (250—26—350) . 3,000
1 Farm Manager, Rs. 100 )X 12 (100—5—120) . 120"
1 Botanical Assistant, Rs. 85 X 12 (95—5—115) o 11400
1 Clerk, Rs. 35 X 12 (25, 35—13—50) . .. 42
1 Peon, Rs. 12 X 12 ,. . .o .. 144

1 Fieldman, Rs. 35 X 12 (35—134—50) . o 420
2. Allowances—Travelling allowance for staff for carrying out

fruit survey . .o .e 1,000

3. Working Expenses we . on oo 3,000
4. Contingencies .o .e »a .. 1,000
. 5. Purchase of plants and miscellaneons . . 300
Total e .. 11,624

Total non-recurring and recurring .. 52,880

I vesr.
1. Pay of Establishment—
Ra.

1-Superintendent, Rs. 2756 X 12 .. “n « 3,300

1 Farm Manager; Rs. 105 X 12 .. . . 1,260

1 Botanical Assistant, Rs. 100 X 12 (100—5—115) .- 1,200

1 Clerk, Rs. 35 XX 12 .. ; .a . oo 420

1 Peon, Rs. 12X 12 .. .o .. . 144

1 Fieldman, Rs. 363 X 12 . L e .o 438

2, Allowances—Travelling . .o e, ve 750
3. Working Expenses .o .. - ». 3,000 -
4, Contingencies .. .o . w. 1,000
L o ~- 308

5. Purchase of plants me

Total we .e 11,820
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11T yeaz,

1. Pay of Establishment—
1 Buperintendent, Rs. 30013 ..
1 Farm Manager, Rs. 110x 12 "
1 Botanical Assistant, Rs. 106 x 12

1 Clerk, Ra. 36} x 12 . ..

1 Peon, Ra. 1212 . .

1 Field-man, Re. 3812 ,, .
2. Alowances—Travelling allowance ..
3. Working Expenses . .
4, Contingencies .. . .
6. Purchase of plants . .o
8. Dead stock—

Purchase of another pump and oil engine

1V yesan,
1. Pay of Eslablishment—=
1 Superintendent, Rs. 325x12 ..
1 Farm Manager, Rs. 115x12 ..
1 Botanical Assistant, Rs. 11012

1 Clerk, Ra. 38x12 .. .
1 Peon,R‘.l2X12 X L ee’
1 Fieldman, Rs. 39§ x 12 .
2. Allowances—Travelling allowance. ..
3. Working Expenses . e
4. Contingenciea .. .. .
6. Purchase of plants, eto. .. T
V vear

1. Pay of Establiskment—
1 Superintendent, Rs, 35012 ..
1 Farm Manager, Rs. 120 12 .
1 Botanical Assistant, Re. 116 x 12
ICIerk.Rs.39*X12 Y ‘.

1 Peon, Rs. 12x12 . ,
1 Fieldman, Re. 41x12 .. “es
2, Allowances—Travelling allowance ..
3. Working Expenses’ . .
4. Contingenciu os .e .o

6. Purchaso of plants, 610, = ee. o

e
e
e
e
-

Total

e
.
e
“e
s
e
aa

Total

.o

Total

.a

as

sa

1,320

4,200

1,380
474

492
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AbsTRaCT,
Pay of :
—_— Capital | Establish-]! Allow~ | Working | Contins- | Total,
Outlay. ment. ances. | Expenses. | gencies:-
Rs. Rs. Re. Ra. Ra., Re.
1st year . 41,256 6,324 1,000 3,000 1,300 52,880
2nd yeat . . . 6,762 750 3,000 1,308 11,820
Srd year . 1,200 7,218 750 3,000 1,302 13,470
dth yeat - . . 7,674 500 3,000 1,328 12,500
6th year Y ‘e 8,130 500 3,000 1,300 12,930
Total .. 42,456 36,108 3,600 15,000 6,636 | 1,03,600
FRUIT RESEARCH STATION-~HILLS,
1 TEAR
Recurring. Non-
recurring.
o Rs, Rs, Rs,
Pay of Esiablishment-=
1 Upper Subordinate, 85—5—120, average Pay o 107
1 Fieldman, Rs. 35—50 . o " 44
1 Clerk, Rs, 35—60 .. e . » . 48
1 Peon, Rs. 12—18 .. (1) »a X lﬁi
214f  2,5Mor
‘ 2,600
Contingenties--Miscellaneous—
Furniture, postage stamps, etc. .o Y 600 500
Allowances—Voted=— v
Other compensatory (hill allowance}
1 Uppet Subdrdinate - . . 25
1 Fieldman ) * » e 10
1 Clerk .e X - »a ) 10
1 Peon .. 1] 1) 1) o 2 )
/ it tipmtmnnititvantg 600
{Lapital Outlay—
Cost of land--—
© ¥90 acres at Re. 200 an acre ., " " 4,000
Clearing & acres . . . . 1,000
Purchasing fruit trees . . 1,500
Plttmg and planting the sbo?e " o 500
2,000 . 7,000
Nursery— -
" Clearihg 1 acre - ., > " e . 200
Terracing and revetting - . . 300
500 - 500
L
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I vear—contd,

Buildings—
Quarters for Upper Subordinate .
Quarters for fieldman .o .o
Quarters forclerk .. .e .
Rest-house . . .
Office, tool and fruit store ,e .e
Drains, revetments, etc. . .
Fencing .. . e .

Purchase of deadstock (tools and implements)
Working Expenses—

Manures and chemicals . .
Cooly labour and sundries .. .
Total I year
II vEAR.
Pay of Establishment .. . .
Contingencies—Miscellaneous . .
Allowances—Voted—Other compensatory ..
Capital Cutlay—
Cost of land— i
Clearing 5 acres of land .. .
Constructing drains, revetments .

Purchase of fruit trees from Australia .

Pitting and planting . .
Purchase of deadstock—

Tools and implements . .
Working Expenses—

Manures and chemicals .- .

Cooly labour and sundries .. .

Total II year
) IIT yEear,

Pay of Establishment ., . .
Contingencies .. . . .
Allowances .o . . .
Capital Outlay—

Cost of Iand (opening and planting 5 acres)
Purchase of dead stock— :

Tools and implements . .
Working Expenses— )

Cooly labour and sundries .. .

Total II year

..

Recur-ing. Non-recur-

ring.
Rs. Res.
. 20,500
. 500 -
2,000 ..
5,700 28,500
— v - )
34,200
2,600 ..
200 . ..
600 .
" 4,000
v 200
3,600
7,000 4,200
1 N J
11,200
2,600 .
100
600 .
. 5,000
. 150
3,600 ..
6,900 5,150
| - Y J
12,050
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1V yrar
Ryucring, Nom
. recurring.
Pay of Establishment .. e .o . . 2,600 e
Contingencies .. .. . . . .e 100
Allowances . .e .o .o - . 600 .
Capital OQutlay—
Cost of deadstock—
"Tools and intplements .o . - 100 .o 100
Working Expenses— .
Cooly labour and sundries .. . . 4,000
4,000
Total IV year O 7,300 100
[ 6 ’ ]
7400
V ¥EAR
Pay of Establishment .. .o .. .o .. 2,600 .e
Contingencies ,. .r . . . e 60 .o
Allowances .. . . o . ve €00. .o
Capital Outlay—
Purchase of deadstock—
Tools and imrplements e . .. 100 . 100
Working Expenses—
‘Cooly labour-and sundries .. ve . 4,000 4,000 .
- Total Vyear .. . .e 7,260 100
| - v v ]
’ 7,350
ApsTRACT.
Pay of ‘
—_— stablish- |Contingen-| Allow- Capital Working | Total
) ment. cies, ances. Outlay." | Expenses
‘ Rs. Rs. Res. Rs. Rs. Ra.
I year .. T 2,600 *500 600 | 28,500 2,000 | 34,200
1i year .. 2,600 | 200 600 4,200 3,600 | 11,200
III year . 2,600 ‘100 600 5,150 3,600 12,060
IV year .o 2,600 100 600 100 4,000 7,400
V year .. 2,600 °50 600 100 4,000 7,350
72,200
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ANNEXURE 11T

Lptren vrom tHE Direcror or Acmicuntume, Bowear Presmency, Poowa, 10
THE SECRETARY, IapPEriAL CoUNoOiL oF AGRIOULTURAL ResearcH, NEw DELHi,
No. 12316067 or 1931, patep zur S5tu Decemper 1931,

I bave the honour to enclose a copy of 4 letter No. M.-1230[52, dated 6th
November 1931 (Anncxure 1V) received from the Empire Marketing Board to
the address of Dr. Cheema, Horticultarist to the Government of Bombay.

It is estimated that the expenditure involved will amount to Rs. 4,000 and
against this there will be some receipts, but I am unable to estimate these.

I should be giad to know whether the Imperial Council of Agrieultural
NResearch desires to take any action in the direction indicated. This Scheme
could be rczarded ax intemal of or supplementary to the Cold Storage Research
Scheme now under preparation,

- ANNEXURE IV,

CoPy ov LETTER FrOM 'thHE EmPRE MArgeriNe BoArp, 2, Queen ANNE'S Gars
*  BuibiNes, Loxpoxn, 8. W. 1, 10 Dr. Curema, No. M-1230|52, pAtep THE

61 Noveaser 1931,

Since you left London I have had a telephone message from the P. and O.,
who state that, suhject to the approval of their Rombay Branch, they are
prepared to furnish cold storage space for experimental shipwents of mangoes
Dext season at £3-5-0 per ton of 30 cubic feet. This seems & very reasonable
tate, and if it is agreed on, there 2ppears to be every prospett of small ship=
ments being ecommereially successful. B

The Board will he glad to co-bperate in any experimental consignments
which you are able to arrange, but I would emphasise that for the maximum
information t0 be derived from the experimnent, & series of shipments should
be forwarded on the lines we disenssed. It is impossible to test the market
for a new commodity unless regular supplies are available over a fairly long
period, as buyers are rarely interested in a line which cannot be repeated.
Turther, ‘& single shipment affords littla opportunity of investigating the
optimum stage of maturity for export. .

I would therefore suggest that you forward 10 suecessive weekly ship-
ments, each of 109 trays, over the periud from the middle of April till the end
of June. The shipping temperature employed last season {40-45° F.) appears
to have been successful and should be retained. The bulk of the consignments
wonld presumably be Alphonso mangoes packing ahout 12 fruits to a tray, but
I think it would also he of advantage to include in each shipment about 20
or 30 trays of a lest expensive variety with smaller fruits packing up to 24
to the tray, to test the possibilities of the cheaper trade. The name of the
variety and numher ‘of fruits contained should of course be marked on each
tray. -

* T wovld nlso suggest that the mangoes should be consigned in the first
place to the Secretary of the Empire Marketing Board. We should then be
able to undortake a detailed examination of the fruit, retain samples wnder

L1ICAR : 2x
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observation, and band over the bulk of the consignment to suitable frms for
marketing. Reports on. cach consignment conld Le sent you as they arrived,
while a detailed repor{: on the whole cerics would be drawn up al the end of
the experiment..

I am. cnclosing o' letter {not received) which arrived eoun after you left
London giving particulars of Uerman raillway rates.

ANNEXURE V.

Proposal for the appointment of a Harticultural Officer in Bengal.

For several years the Bengal Agricultural Department has been endeavour-
ing to develop fruit eulture in the Darjeeling distriet. Owing to shortage of
funds this work has neeccssarily been limited but evenm so, the results obtained
bave indicated that fruit eulture in the district has & promising future. - Varie-
ties of vranges and pineapples introduced have not ouly been taken up by local
cultivators, but are to be found in the neighbouring States of Sikkim and
Bhutan. The cultivation of peaches and plums is extending whilst a pear, one
of many introduced, is bearing high class fruit.

Tt is now proposed that a Hortienltural Qfficer he appointed to determine
the kinds and varieties suited to the Eastern Himslayas, and to investigate
problems of shoot and root pruning, manuring, pxjopagntion, ete.

Land and office accommodation is gvailable on the Kalimpang Farm.

It is proposed that the pay of officer should be Rs. 250—20~330 per.
mensem with a Field Assistant on Rs, 50—2|8—60 per mensem. There will be
no initial expenditure.

The recurring eost will be—

First Second Third Fourth | Fift
—_— year. year. year. year. year,
Tl Ra Ra. Re. Rs. Ras.
Horticultural Officer .- 3,000 3,240 3,480 3,720 3,960
Field Assistant .. - 600 630 | 660 [ 690 720
Peon .. .. . 180 180 180 180 180 .
Chemicals and appsratus .. 100 100 100 100 100
Seeds, manures and implements 2,500 2,500 2,600 2,500 2,500
Labour .. .. . 720 720 720 720 720
Travelling allowance . 1,000 1,000 1,000 .1,000 1,000
8,100 8,370 8,640 8,910 9,180
e — 4
Rs. 43,200.

ROBERT 8. FINLOW,

"Ramna (Dacca),
The 16th April 1931,
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ANNEXURE, VL

Propesal for the establishment of & Hertiewltural Smtm on the plains of
. Bengals

"The Royal (fammissibn on Agriculture exriphasisul the great importauee of
sesearch on fruit in India because fruit, whether grown on an orchard basis or
as & subsidiary erop, is a potential source of revenuc to the cultivator,

A’ ncheme for the establishnent of a Horticulturdl Station on the plaing
of Bengal was submitfed o and approved by the Government of Bengal as long

ago as 1922, but owing to lack of funds it has never been posmble to commence
work. :

The districts of Malda, Murshidabad and Nadia are famous for mangoes.
and litchis. There are numbers of wurielies, some with local reputation whilst
others are known all éver India. It is desirable not only to examine these varie-
ties with & view to defermining their value from the point of view of palatatihty
and yield buf to experiment on inethods of eulture meludmg cultivation, pruning
and propagation:

Apart from mangoes and litehis, there is great scope for the introduction
of improved fypes of guavas, etistard apples, mangosteens, citrus fruits, ete.
Owing to financial stringency the Governmeni of Bengal is unable to allot funds
for the development -of fruit cultuve and-it-is hopcd that the schepe may be
bubsidised by the Imperial Council.

g It is proposed that the station by i charpe of ar offiver on Rs. 25020330
‘per inensem with g Field Assistani on Rs. 50—2|8—60 per mensem and a clerk
on Rs. 30 per mensem. Provision is also made for peons and malis.

Land will be provided by the Government of Bengal st Knshnagar in
the distriet of Nadia. The Government of Bengal is not, however, at present
in a position to provide other capital expenditure, The Horticultnral Officer
and clerk can reside in the town of Krishnagar, but the Ficld Assistant must
be resident on-the station.  Quarters must also be provided on the station for
malis and coolies. .

The estimated cost will be- ‘

Non-vrecurring:

| - s,

Laying out and fencing e e 1 .. 7 5,000
Field lahoratory and oflice ) . .- .. 5,000
Quarters for Field Assistant .e . . 3,000
Quartérs for malis, peons and eoolies: Qe . 2,400
Bullock shed | . . . 2,000
Pottery shed: .- . o . oo 250
Bullocks, six pairs i .o : ve .o 1,500
Implements and appiratus . e e 1000
19,150
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Recurring.
First Second Third Fourth Fifth
—_— year. year. year. year, year.
Ras. Ras. Rs. Rs. Ras.
Horticultural Officer . 3,000 3,240 3,480 3,720 3,960
Field Assistant .. . 600 630 660 690 720
Clerk .. .o . 360 360 360 360 360 °
House-rent— 4
Horticultural Officer .. 300 . 800 300 300 . 300
Clerk .. .e 60 60 60 60 60
2 Peons .e . 312 312 312 312 312
4 Malis .e .e 720 720 720 720 720
Labour .. .e . 960 960 960 960 960
Feed of cattle .. . 1,500 1,600 1,600 1,600 1,500
Contingencies .. .o 1,000 1,000 1,000 1,000 1,000
Travelling allowance . 1,000 1,000 1,000 1,000 1,000
9,812 10,082 10,352 10,622 10,892
— i v —r
Re. 51,760,

. Ramna (Dacca),
The 16th April 1931.

United Provinces.

ROBERT 8. FINLOW.

ANNEXURE VIL

4n application from the Government of tha United Provinces to the Imperial
Council of Agricultural Research for a grant of Rs. 3,91,410 (Ras. 83,200
non-recurring and Rs. 3,08,210 recurring) spread over five years for researches
into the development of fruit industry both in the kills and the plains of the
1 (Supported in general outlines by the United Provinces
Agrieultural Research Committee in resolution No. 4 passed at their 5th
meeting held on November 23, 1931.) '

The scheme is divided into two parts
(1) Hills and (2) Plams

I—THE FRUIT INDUSTRY OF KUMAUN HILLS.

Land Records and Agriculture in 1915.

INTRODUCTION. -

The fruit industry of Kumaun dates back to about 1870 when the Govern-
ment orchard at Chaubattia-was started.. Following this a number of other orchards
were started by private enterprise in various parts of Kumaun. Subsequently
interest appears to have died down and many of the existing orehards deteriorated
badly. In more recent years the industry has shown fresh life more or less coin-
cident with the taking over of the Government orchard by the Department of
The difficulty of gettmg fruit to railhead
undoubtedly militated against suceessful fruit growing specially in small orchards,
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With the coming of cheap and quick motor transport this diffenlty bas been
greatly reduced, and at the present tirac some of the large orchards are being’
extended and many small orchards are heing started.

Although started so long ago it is only comparatively recently that real
(.levelo'pment has begun to take piace. The industry is still in its infaney, and it
is at this time that yesearch work will be of most value in developing it along
right lines. Much useful work has already hcen done at Chaubattia but much
remains to be done if the industry is to be firmly established on a sound footing.

India presents a vast and at present alinost untouched market for hill fruits,
Already Australia, South Africa and the United States are making efforts to cap-
ture this market. There appears to be no reason why the Indian demand should
not be met entirely by fruits grown in the hill traets of, India itself, and in such a
development Kumauon should play a large part,

SuiTaBuaTy OF THE GOVERNMENT ORCHARD AT CHAUBAPTIA YOR A RESEARCHK
STATION,

To study effectively the various prohlems eonnected with fruit growing in tha
hills it is necessary to have both old and young orchards. The renovation of old
orchards eannot be studied except in an old orchard. Inseet pests and fungus
diseases are more prevalent in an old orchard than in a young one, in fact soma
kinds may be entirely absent in a young orehard. A young orchard is desirable
10 test various eultural methods, and additional land is necessary for the inirodu¢-
tion and trial of new varieties, stock trials and other special experuments it may be
desired to carry out. Further, it is very essential thdt the orchard should be
Government-owned so that the officers earrying out research work can have fulf
<ontrol, a state of affairs which eannot be expected in a privately-owned orehard,

The Government oreliard at Chaubattia fulfils all tbese eonditions. Tt is .
Governinent-owned, there is both old and new orchard, and there is forest land
included in the property which ean be cleared for any necessary extensions. In
addition, this orchard already posscsses a very large collection of all varieties of
il froits. It also possesses & number of buildings and although some altcrations
and additions will be necessary the: cost will he trifling eompared to that required
for the erection of new buildings. It is accessible, a motor road passing within
tive minutes’ walk of the office and main buildings of the orehand.

From the point of view of an all-India research station Chaubattia appears to
be the most suitable location. All the above-mentioned advantages are applicable in
this case also. The existing collection of varieties is probably the largest in India
‘and in addition the orchard is situated in the largest hill fruit growing district in
Inda.

BRIEF HISTORY OF TRE (GOVERNMENT ORCHARD.

The orchard was started in 1869-70 by the Forest Department which wera
fortunate in obtaining the services of a trained gardener, Mr. Craw, who was resi-
dent in the district, to looK after it and he continued in charge until his death 21
years later. From {fe commencement the garden was used for the propagation of
both fruit and forest trees. Good varieties of fruit trees were obtained from
Turope, propagated and planted out in the orchard. When trees began to bear
froit the result was so successful that the local Government laid ‘down that “the
chief object in view in the upkéep of this garden was the free distribution of the
finer varieties of such fruit trees as would thrive in the elimate and soil of the
outer ranges of the Himalayas, to show practically the best methods. of culture fog
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g;s_fvarim.speci?i and t, prove what could be done . the outturz of excellent,
it under ‘proper treatment” ~ ST o
During the 21 years that Mr. Craw remained in charge 125,000 fruit trees uul'
250,000 forest trees were grown and distributed free to all who asked for them.
The result of this distribation, especially amoug villagers, has been disuppointing.

. The death of Mr. Craw proved a great loss to the orchard which subsequently’
Rassed through a period of administrative uncertainty. In 1892 an attempt was’
made to lease the orchard but this was not successful for want of a suitable offer.
In 1893 the Forest Department suggested, and Government agreed, that the orchard
should continue to be maintained by the department but that a catalogue should
be drawn up and fair prices eharged for young trees offered for sale. This policy
was subsequently followed exeept for aw unsuceesstul atlempt in 1806 to sell the
erchard as a going coneerny for Rs. 20,000, . ' '

The foregoing information is culled from & report on the orchard in 1908 by
W. H. Lovegrove, Deputy Director of Forests. .

The Government orchard confinued to be maintained in more or less peor’
condition till 1914 when, under G. 0. No. 2544|1321, dated October 16, 1914, it
¥us handed over to_the Director of Land Records amd Agriculture, Mr. Gill, who
was then Superintendent of the Kumaon Guvernwent Gardens, was placed wé
¢harge and continued to hold eharge till 1923, since when geveral garden superin-:
fendents have been' in charge. In 1925 the orchard was leased for & period of
Seveéil years. ) .

DESCRIPTION oF THE GOVERNMENT ORCHARD.

The Gavernment orchard is situnted on the Ranikhet-Chaubattia hill between
the elevation of 6,100 feet and 6,700 feet and is. about 21 miles distant from
Runikhet by forest path and ahont five miles by motor road. It is ahout 54 wilcs .
- by rgotor road from railhead (Kathgodam). ‘The gemeral aspect of the orchard is
horth, which is the hest for fruit growing. The soil is mostly a fairly stiff clay,
thongh eonsiderable vsriations oectir. It is generally. sufficient in. depth. The
slopes vary hut are in most cases not very steep. A few springs are present but
are searcely snflicient to sipply the staff and the murveries. The rainfall is about
50 inches. The shade temperature wiries from gbout 23° in winter to about ¥0*
in summer. During April and May hailstorms are not infrequent and often cause
considerable damage to the fruit crops. The area of the orchard is 143 geres which
includes 50 acres of old orchard, portions of which have in recent years been
planted with young trees, about 30 acres of new orchard, all the trees in which
are young, and about 62 acres of forest. :

i ..Jecording to the erchard records the ‘number of frees in bearing is 4,693
while the number of young trees which have not yet come into bearing is 5,359.
The average annnal yicld of all kinds of fruit for the past 15 years is 59,000 Ih.

The old orchard would sppea¥ to have: beerr planted in #mall blocks of one
wariety each. bub subsequent. planting te repair casualties was of & haphazard
niature with the vesult that. varietins are very scattered and fhere are more trees
of & culinery type than ig desirable, Recent planting both in the old and new
orchards has heen in Iines or small blocks. ,

The eollection .of varieties at the present time ineludes ahout 190 which were
in the orchard when # was taken over in 1915, about 125 imported by Mr. Gill ap
& 1922, abovt' 100 imorted by me inm 1923-24 and about 20 imported since:

" %he Chaubattis orchards enrry capital assefs valned at Rs. 68,970 and a sum
‘of Rs. 6,010 was spent smnually on tlisir msintenanve by the United Provinces
Government before they weze leased ouls - :
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" STGCKSPED PRORLEMA ¥OR TAIY REREARCH sum-vt.

(1) Ranocmtmn or rr;menatmn o] old ovchards.—

¢ (2) Prevention of young orchard.y becoming wotn put, or at loast lengtheits
my thy preductive life of pnlmnds,e.l‘l!g Problem of renovation is An urgent one
in the case of old orechards nnd in course of time will become nrgent for all other
forehards unlesa some method can be discovered under -which the produetive Lfe of
‘an orchard ean be more or Jess indefimtely prolonged The application of manure .
in sufficient quantity is, of evurse, an nbvious remedy, but tor most of the orchardi
‘manure is not obtainable in suflicient qunntity and with an- oxtension of the frait
growing industyy sufficient quantity will be still less obtainable. Another obviows
‘remedy is to abandon the old orchard anvd start a new one, but this will be beyond
the financial eapsbility of most fruit growers and, in any case, with the extension
of the fruit industry, suitable land within renmnab]e distinee of railhead will
become more and more difficult. to obtain. If, thercfore, the frauit industry is ‘to
be plaoed on a firm footing the solving -of these problems is a'necessity. :

"(3). Catch erops to make 3 _/oumf orchards pay before: thc fruit trees 'eome
into full bedring.—One of the main difficulties to be faced in starting an orchard
is the fact that except for the first two or three years when good erops of potatoes
can be grown there is little or no income from the orchard for some years, whila

nienunce charges have to be met and the ewner and his family have got 10 live. -
The solving of this diffieulty would do mueh- to populanze fruit growmv especmlly
among men of small eapital.

(4) Introduction of new warieties far tria}—1his is very important fo thq
well-being of the fruit industry as fhe average small orchard owner eannot atford
fo import new varietics on thé chance that one or mior¢ of them may prove to be-
¢ ssirahle acquisitions,” The Government nrchard has already done a lot of work :n-
this dircetion and possesses what is probably by Far the best’ and most represéntas
tive collection of hill fruit trees-in India.” New varieties; however, eontinue to be
evolved in Europe, Amerira and Australia, and it is in the interest of the fruit
industry that these varieties should be ‘introduced and.tested under Kumaun cons
ditions and those that pro've‘worth whilo' nropagdted and. distributed. ' :

’

(5) Keepmg propesties of fruit.

{6) Shlppmg quahm-s ‘of  friit. ~These two prob]ems are somewhat related
to the former (\o‘ 43,

' . The most important erop gv-ow\n ig the npple, in many orchards formmv more
than balf of the total erop of all kinds of fruit. The bulk of the apple crop ripens
in Beptember and October und if it were all placed: on the market then there
w,ould be a glut and priees would be so low that marketing the fruit would result
in loss to the growers rather than profit. Fortunately some varieties of apples have.
good keeping properties and under suitable conditions may be kept till March or

April. From trials already earried ont it would appear that the reputation of
varieties for keeping properties in other countries is not & sure guide for Kumaun.
Tnvestigntions to ascertain the best varieties for keeping and for how long it is’
kafo to keep each variety will be of great value to fruit growers

The iororromg experiment mmht also mclude some research mto tha best
methods of storage and nlso a ehenp form of storage room.

o Tlm shipping qualfties of fruif, by which ig meant the qullty of frmt' to’ trpvelg
long distanee and arrive at its destination in good condition, is agother important
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point. Good size; eolour, flavour and heavy eropping propensity in a variety are
not of much value unless combined with good shipping qualities, as without the
Jatter sales must be confined to local markets which, for mest orchards, are small
or non-existent. Investigation into this problem will, therefore, be of great bene-
it to ihe fruit industry as jt will enable advice to ba given which will prevent the
“planting of apparenily attractive varieties which will be of little market value.

(7) Crop records~—The fruiting propeuritics of the different verieties is &
‘wery important question in the planting of orchards. There is, of course, some
general knowledge on the subject but definite knowledge is lacking. Alter elimue
nating varieties known to he unsuitable for marketing for one reason or another,
& collection of the other variefies, three trces of each, might be planted and
xecords of the erops from each tree for a period of years maintained, and if pos-
sible some record also of the prices obtained for the fruit, Such records, come
bined with those of keeping and shipping properties, will enable the Government
orchard staff to give most valuable and reliable advice to fruit growers, regards
fng the most paying varieties to grow. .

(8) Stocks—This i8 very important phase of fruit growing in the hilla
sbout which very little is known. Most of the budded or grafted fruit trees aé
present being grown. it Kumaun gre on some. form. or other .of imported paradisa
stock or on loeally raised mixed secdling stock. Two or three years ago, the
Deputy Director of Girdens imported some varieties of apple, plum and cherry
btock from East Malling. ‘These are now being experimented with but it is desirs
able that the expeminent should be carried out on & much larger scale, Much
‘information of great value to .the fruit industry may result from stock experiments,
hs for instance, bet'tt cropping propetties, greatér resistanee to dry conditions
during the hot wealhet; greater immunity to Woolly aphis attack, - ‘

(9) Grading, packing and marketing of fruit~—Undet modern conditions no
fruit which is not properly praded and packed can command good prices in the
open market. In Tndia so far as Lill fruits are concerned this is becoming more
and more important with the indreasing imports from South Afried, Australia
and the United States. A fow of the more up-to-date orchardists in Komaun are
alive to the importance of good grading. and packing but the majority are mot.,
During the years immediately previous to the leasing of the Government orchard
grading and packing received due attention hut since the orchard was leased
these operations have been -done in a slipshod manner. . Grading und packing are
carried out on well defined principles in Europe and America and it should not be,
diffieult to evolve a system on similar lines which will be suitable to Indian eondi-
tions. ‘When a Suitable system has been worked out short instructional elasses eould
be given, free of charge, to all intercsted in the fruit industry who eared to attend.
Some years later it might be possible t6 enact & law, as has been done in some
parts of ihe United States, makingz it compulsory for all fruits to be properly
graded and packed. .

Closely related to the questions of grading and packing is that of marketing.
To dispose of frnit to the best advantage involves considerable knowledge of the
requirements of the various markets. Much could doubtless be done in this direc-
tion in collaboration with the marketing officers who have been or will be appoin-
ted. A simple system of accounts in connection with marketing might also be
worked out.

(10) Best kinds of fruit for various soils.—Under the conditions o})taining in’
the hills the nature of the soil i liable to vary considerably and except in the ¢ase
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of very small orchards, no orchard is likely to bave soil of the samé qnuality
throughout its area. It ic therefore important to be able to advise fruit growers
what are tho best kinds of trees to plant in the various kinds of soil in their
orcharde. Experiments along these lines will, therefore, be of value.

(11) Cultural problems—~Among these may be mentioned pruning, ringing,
manuring, mniching, propagation of stocks, etc.

Pruning is a mnch debafed subject and there are many systems in vogue.
'What is required is to ascertain which system or ecombination of systems is best
suited to Kumaun condilicns. This will, of eourse, vary with each kind of fruit.

Ringing is a method adopted to bring young trees into bearing more quickly
than they would otherwize do. Very little is known about it in Kumaun.
Mannring experiments would be worth while to ascertain the best combina-

tions and most economical quantities, and the best times for applying them, for
each of the different kinds of fruit trees.

Mulching appears to be likely to be a useful cultoral pracﬁce but little is
known about it at present.

To obtain relipble stocks vcw'etative propagation is neecssary. Very little of

this has been done in Kumaun and experimental work is necessary to find out
the best methods.

(12) Profitable utilization of surplus and snferior fruit—There is always
likely to be some fruit which, owing to gluts in the market or to inferior quality,
it is difficult to dispose of profitably. The obvious methods of dealing with such
fruit are by canning, preserving and evaporating. Owing to the scattered loca-
tions of orchards and their distance from railhead, it is doubtful if canning and

preserving are likely solutions of the problem They and other methods, are,
bowever, worth investigations.

(13) Imsect pests. —Tneect prsts are responsible for heavy losses in ‘orchards
jn all parts of the world and Kumaun and other hill districts are not exceptions
to this rule. Among the commoner ones may be mentioned Woolly aphis, borers,
caterpillars and beetles. To ascertain the most effective methods of conmtrol it is
necessary to. study the life histories of the -insects and this requires frequent

observation throughout the year. This is, doubtless, the reason why so little
research work in connecction with the hill orchard p&ts has been carried out In
India, no trained entomologist having been stationad in the hills until the recent
nppomtment of omne at Ramgm'h. Although the research work of other countries
is available and is of assistance in controlling pests in this country, it is not suffi-
cient. In some cases the pests may be different but even where they are the same

the cohditions vary and other methods.of control.may be found cheaper or more
etIectlve

(14) Fungua diseases.—While not nearly S0 numerous as insect pests there
are several fungus disesses which cause much damage in hill orchards.

The immediate problems in this connection are »=—
'(1) "Cankeys.
(2} Root rots.

A3) Silver leaf dxaease .
LIICAR 2Y
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(4) Leaf curls.
(5) Blights.
(6) Storage rots; ete., ete.

The Plant Pathologist to the Governmaent suggests a thorough survey of the
prevailing diseases and the life histories of the casual organisms and to work out
eontrol measures.

_ {15) Chemical aspects.—According to Mr. H. N. Bathum, the Agricultural
Chemist to Government, the Wwork of the chemist in cbnnectioin with the hill
-orchard research may be divided into four heads :—

(1) Soil—The terraced soils of the hills are very varied in nature A
thréugh chemical and mechanical examination of soils and sub-soils
will be essential for suceessful cultivation of fruit trees,

(2) Manures and fertilizers—Analysis of these will also be necessary
before their application.

(3) Trees—The growth of trees, Lheir bearing eapacities and their
Tesistance power of diseases seem to have a marked relation with the
type of soil on which they are grown. All this needs a thorough 1n-
vestigation.

(4) Fruits—The flavour, colour and keeping qualities of the fruit are very
important ¢ommerzially, These qualitics are governed by the pre-
sence of certain definite chemieal compounds in the fruits. Chemical
analysis of fruits at different stages of growth, ripening and storage
will thus form a necessary item of chemical investigations.

A soil chemist is an essential part of any scheme of lasting nature for earry-
ing on necessary preliminary work of soil analysis, Correlation of chemical data
‘with soil conditions suitable to particular fruits is the only way to obtain infor-
mation of permanent value upon which future development of the industry can

‘safely depend.
Details of the cost of the proposed ** Fruit research scheme,’’ Kumaun.

HoORTICULTURAL REQUIREMENTS.

Non-recurring.
Ra.
Terracing .. .. e . .o 6,000
Fruit storage room .. .. .. .e 1,000
Alteration to buildings .. .o . . 900
Equipments .. .. .e .. . 850
Miscellaneons (including importing of stocks).. ! “.: 1,250
Total, Non-recurring 10,000
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Becurring (spread over flve years).

First | Second | Third | Fourth | Fifth Total
Particulars. year. | year. year. year. year, | five
years.
- Rs. Rs. Rs. Rs. | Re. Ra.
Salaries.

One horticulturist at Ra. 1,000—50— | 12,000 | 12,600 | 13,200 | I3,800 | 14,400 | 66,000
,600.

Qne aspistant horticulturist at Re. 3,000 3,300 3,600] 3,900 | 4,200 18,000

260—26—150.
Total,Salaries 15,000 | 15,800 | 16,800 § 17,700 | 18,600 | 84,000
Pay of establiskment.. .

One olerk at Ry. 76—8—100 . 900 960 1,020 1,080 L140 | 6,100

'Fwo malis—one at Rs. 50—2—60 & 840 876 912 ’ 948 984 | 4,660

other at Rs, 20—1—24, ’

One laboratory assistant at Rs. 256 — 300 330 360 390 420 | 1,800

Two peong at Ra. 15 each... 860 360 360 360 360 | 1,800

Total, Pay of establishment | 2400 2,526 | 2652 2,778 | 2,904 | 13,260

Allowances.
Travelling allowance of the hortical- | 2,000 | 2,000 | 2,000 ] 2,000 | 2,000 | 10,000
" turist and his staff, ' ’
Tot‘.l, Allowances .. 2,000 | 2,000 2,000 2,000 2,000 | 10,000
Supplics and Servicea.
Maintenance of the hill orchard .. 8,000 8,000 8,000 | 8,000 8,000 40,000
Experimentas such as orop records, 2,000 | 2,000} 2,000} 2,000} 2,000{ 10,000
trial of stocks, manurial and other ]
experiments. .
Books and periodicals .. 100 100] 100{ 100} 100] 500
’;‘pgil', Suy?ﬁen and Sqrvioeo .. { 10,100 { 16,100 | 10,100 }0,100 10,100 | 50,500
Contingenciss,

Miscellaneous office contingencies .. 500 500 500 500 500 | 2,500
Total, Contingencies . 500 500 500 - 500 500 { 2,500
Total, Recursipg .. . A T VT T heogso

Tgw;Bg'ompg@pd Non-recurring . - . . 70,260
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Entomological, mycological and chemical requirements,
. Non-recurring. .
Rs.
.Alteration to buildings and fittings for the three lahoratories 4,500
at Rs. 1,500 each. . )
¥quipment of fLe ‘three laboratories at Rs. 3,500 each .. 10,500
Hot bouse for inoculation experiments (mycological) .. 1,000

Total, Non-recurring .. 16,000

Recurring (spread over five years).

First | Second | Third | Fourth | Fifth | Total

Particulars, year. | year. | year. | year. | year. | five
. ' years,
Salaries. Ra. Rs. | R, Ra, Re. Rs

One entomologist at Re. 260—25— | 3,000 | 3,300 | 3,600 | 8,800 | «,200 | 18,000 -
750.
‘One mycologist at Rs. 260—26—760 3,000 3,300] 3,600| 3,900 | 4,200 18,000

One chemist at Rs. 250—25—760 .. | 3,000 | - 3,300 3.900 3,000 ) 4,200 { 18,000 )
: Total, Salarfls .. 9,000 | 9,000 | 10,800 | 11,700 | 12,800 | 54,000.

. Pay of establishment. '
One store-keeper and record-keeper 900 g0 | lo020| 10801 1,140} 8,100

at Rs. 76—5-—100.
Three laboratory assistants at Re. 25 900 ‘080 | 1,0801 1,170 | 1,260] 5,400 °
2440, :

" Threelaboratory attendants at Rs. 576 612 648 684 720 | 3,240
- 16—1—20. . ’
Three peons at Rs. 15 each . 540 540 540 540 540 2,700

Total, Pey of estoblishment .. | 2,016 | 3,102 | 3,288 | 3,474 | 3600 16,440

Allowances. '
Travelling allowance of entomologist,| 3,000 | 3,000 | 3,000] 3,000 3,000 ]| 15,000
mycologist, chemist and their
staff at Rs. 1,000.

Total, Allowances .. 3,000 | 3,000 | 3,000 3,000 3,000 | 15,000

Supplies and Services. : ,
Laboratory equipment—chemicals & | 1,600 | 1,500 | 1,500 | 1,500 | 1,600 { 7,500 '
apparatus at Rs. 500 foreachla- |
boratory. .
Freight, etc., at Rs. 20 each labora- €0 60 60 60 60 300
tory. .
Book:{nd periodicals at Rs. 100 each 300 300 .3004{ ..300 300 1,600 °
Field works at Rs.250 each . 750 750 750 750 750 | 3,750
Sundry at Rs. 100each .. . 300 300 300 300 300 { 1,600

Total, Supplies and Bervices = .. [ 2,910 | 2,910 2910 2910] 2910 | 14,660

. Total, Recurring ..} . .. .. . L. . 99,990
Total, Recurring and Non-recurring . .. .. .o . |L,15,990 .
Total cost of the scheme .. . . . . .. {2,88,250

N, B.~The land and the buildings are provided by the United Provinces Government, and
thus no expenses on that account have been asked for. "The smount demanded is required for the,
development of the work- already being carried out on & small scale. . Taking into account
of the hilly nature of the traat, whege #¥erything is difficult to manage, the ooste are not spuch.
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IL~{Scheme for the improvememA and extension of fruit culture on the phm
of the United Provinces.

There are large areas in the plains of the United Provinces where both the
6oil and climate are suitable for the cultivation of a wide variety of fruits. A
fair quantity of fruits is already grown, especially in such centres as Saharanpur
and Lucknow. The extension of this industry is very desirable. Advice on cul-
tural questions with visits to private orckards free of charge is being carried out.
bythnstaﬁofthegardeammlelndthmmnnodoubtbeof.greatasmstaneeto
fruit growers. There are, however, many problems connccted with fruit growing
which it is necessary should be solved i:f the best is to be got out of the land
planted with fruit trees and the growing of fruif thus made more popular. To
carry out the necessary experimental work effectively a large area will have to be
devoted to this purpose in which the main object will be the solving of problems
connected with fruit growing and not with making revenue, though some revenue
will naturally be obtained.

EXPERIMENTAL WQRK.

Mangoes—To plant out a collection including varieties from all parts of
India. If varieties which are known to be decidedly inferior are excluded the
eollection may perhaps be limited to about 250 varieties. Three plants of each
variety are essential, five of each would be preferable. Such collection will be
of great value in several wa

{1) To eliminate some of the eonfusion in mango nomenclature by en-
abling accurate, detailed descriptions of the varieties to be pre-
pared. Owing to the variation in shape and eolour of mango fruits,
even on the same tree, it is necessary to select average fruits for
detailed deseriptions and_ also to state what variations from this

are likely to occur. This can only be done if the whole erop of &
tree can be cxamined.

(2) To maintain records of the flowering periods of each variety in rela-
tion to cropping properties.

(3) To maintain records of the ripening periods of each variety. ‘

(4) To maintain records of the keeping properties and shipping qualities
of each varicty.

(5) To maintain records of the crops of each variety to ascertain the best
varieties for commercial purposes.

(6) To cnable hybridization work to be carried out for the production of
improved varieties.
If only three trecs each of 250 varieties are obtained and these are planted

at 50 feet apart an ayea of 42 acres will be required. If five trees of each variety
are planted about 70 acres will be required.

Citrus.~A collection of oranges (malta and santara), limes, pomelos and
grapefruits, including varieties already in the Government gardens and others
which may be imported, to be planted to aseertain which are the varieties inost
gnited for commercial purposes. Mecords would, of course, have to be kept of the
eropa. ) ‘ g
. One hundred and twenty varieties, five trees of each, planted at 20 feet apart
will require about 5} acres..
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- A trial of orénge atock to sscortain the best stock for maltas, samiaras sad
grapefruits (1) for cropping and (2) for longevity.

. If 15 stocks are tried with five trees each for three types of citrus there will
be 225 trees. At 20 fcet apart these will require a little over 2 acres,

Citryg wil] therefore require gbout 8 acres,

Ber—Ber is a fruit which has been much neglected. A collection to ascertain
the best varieties for size, flavour and eropping properties will be well worthwhile,
It might alse be possible to ascertain if the fruits of any varieties are immune to
maggot’ attack. :
~ Forty varieties, five trees, of each, 25 feet apart, will require about 3 acres.

Peaches.—A smal] collection of about 20 varieties, five trees of each, may be
Rlagted so thaf records of erops ¢an be maintained and the best varieties for com-
ercial purposes ascerfained.

One bundred trees at 15 feet apart will require about half an acre.

Plums.—A small collection of about 20 varieties, five trees of each, may be
planted so that records of crops can be maintained and the best varieties for com-
mercial purposes aseerfained. Onc hundred trees at 15 feet apart will require
about half an acxe,

Shareefus.—Shareefas are grown from seed and there is little doubt that many
of the trees that are sold for planting have been raised from inferior types. A
collection of shareefas from various parts of India where they are reputed to do
well will be worthwhile. to ¢nghle a selection to be made of those that produce
fryits. of good quality and have good cropping properties. A really good strain
could: thus, he worked up. Experiments in budding the shareefgs have just been
started.

- About 400 trees at 15 feet apart will require about 2 acres

Papitas—~These are also raised from seed. Some good strains are already
being grown in various parts of the province. If, however, a really big effort

were made to get together a representative eollection of all the best'strains avail-
able, propagation continued each year from selected fruite of the highest quality

only, a really fine strain could be developed. Work along these lines is already
heing done but on a small scale which ean never attain the same results.

Papitas can be grown. in between other fruit trees while the latter are young
£0. o, extra, Ignd will be required.

Loguats.—A collection of these, five trees of each variety, may be planted to
ascertain which are the best market varieties. Two acres would probably be
sufficient and would allow room for new varicties which may be imported.

r - Miscellaneous. frwit trees—A plot should also be, reserved for miscellaneous
fruit trees, such as lechis, aonlas, jamuns, bananas, grapes, jackfruits, guavas,
persimmons, ete., to ascertain the best varietics for commercia] purposes. Kven
in kinds where there are few varielies, such as gonls and jamunm, 8n 'eﬁort to
_cbllect good types might quite 'lLikely’ result in the discovery of* aa  improved
variety. - o : ’ :
.. 4 plot 9 1 acres in extent would probably: be sufficient for these miscella-
peons kinds. '

. . o s £ the

v, Gwog veecordaeFor, sll kinds of fruifs records should be maintained of
. yearl‘; cf]op's of each variely and, if possible, of each tree. ,_Record‘s of average
selling prices should also be maintained. These records, together witl' record of



354

‘Mneintenance eosts for. eacf plot, will make it possible to work out with a fait
amount of aceuracy the probable expenditure and receipts for each kind of fruit
crop for each year. This is information which every prospective frnit grower
would like to have and which the department should be in a position to give.

Manurial experiments.—~While a good deal is known about the manuring of
fruit trees very little has been done in the way of definite experiments in the
United Provinces. Sueh experiments must, of course, include artificial manures
and green manuring. At least 50 trees of each of the more important kinds of
fruit trees should be grown solely for manurial experiments and should give
valuable results. For this purpose about 10 acres should be sufficient.

Catch crops.—These might include other quickly maturing fruit erops such a8

‘papita and phalse, agricultural and vegetable erops. The long period which
elapses between the planting of the more iwaportant kinds of fruit trees and the
trees coming into full bearing is probably one of the main reasons why fruit grow-
ing has not bheen taken up more largely especislly among the landowners of small
eapital. Any assistance which ¢an be given in this direction will undoubtedly tend
to popularizé fruit growing.
" Grading and packing.— Practically no grading is done at present. Packing
methods -are unsatisfactory. In the Saharanpur distriet, and possibly in othey
‘districts, boxes, usually kerosine oil boxes, are gradually replacing baskets, and
although somewhat crude, represent & definite advanece. Much, however, remains
0 be doné. Suitable contaibers for each kind of fruit must be worked ont. ok
the home matket good grading and packing will result in better prices as they
bave done for temperaté fruits in ether parts of ibe werld.” If the United Prov-
Inces is to obtain & share in the export trade of mangoes, which now seems certain
o develop, good grading and packing will be absolute essentialx

Insect pests und fungus diseases.—As a vesult of researeh work ¢t Pusa, €awn-
pore and elsewhere much is known about insect pests and fungus diseases. In-h
Jatge young orchafd such as that eontemplated much work of a practical natare
could no doubt be done to ascertain which methods of control are the best -and
.most economioal.

LocamioN 0 EXPERIMENTAL ORCHARD,

The expenmen?al fruit orchard should he located in a district known to be
guitable Yor fruit growing. There aré several good fruit distriets in the United
Provinces. Of these according to the Depaty Director of Gardens, Saha¥ai-

ur would be the best. It is already a large truit growing distriet, the nimber of

ihds of fiuib tteés that ean be wwecessfully grown is Probably large than in other
districts, there is a resident superintendent of gardens who could take ehargd of
‘the experimental orchard, and there is,a botanical garden maintained by the United
Provinces Government with & capital ontlay of Re. 1,20,117 and an- ennual expem-
diture of .Ras. 19,500 on its maintenance. It is also the head-quarters of. thp
Deputy Director of Gardens, United Provinees.

,  In a venture of this kind in which the nseful life of the trees will vary ascord-
ing to variety, from 10 to 50 years, it is not desirable to plant them on rented
g,md unless on a leaso of at least 50 years. It will be still better for the orchard

s bo Yoéated oh Govétnwent land, eifher transferred from some othér department
or purchased for thé purpose, It should be irrigated either by canal of by tubb
Wwells. The latter method would be preferabls as there would be less trouble froth -
weeds, more accurate records of water required for the trees could be maintained,
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and it would demonstrate the possibilities of fruit growing on land not irtigated
by canals. The location should be easily accessible to encourage visits from
people interested in fruit growing.

CosT oF PROPOSALS. '

Non-recurring. .

Land.—About 100.acres will be required. This is more than detailad in the
foregoing notes, but some space will be required fur rvads and buildings, and a
Aittle . should be left over for adiitional experiments, I understand that the
Punjab Government has allotted 500 ucres for fruit trials, etc., at Lyallpur. This
estimate of 100 acres is, thercfore, comparatively very'modest

The following are rough estimates for purchase of land in the Saharanpur
district :—

Purchase Rs. 20,000 for 100 a'cres, rent Rs, 1,300 for 100 acres.

. These figures are liable to considerable modification on account of accessibility
of land, irrigation facilities, ete. If would be better to purchase the land, as it
‘would be uneconom.lcal to invest money on improvements on & rented or leased
pxece

Buildings.—(1) One building comprising a packing shed, store room and office
room. Lump sum estimate Rs. 2,000. This building will not be required during
-the first two or three years. A store room will, of course, be necessary but one
-of the mali’s quarters can be used for this purpose until a proper-one is built,

(2) One building for head mali’s quarters
: ) ’ Lump sum Rs, 2,000.
(3) One building for mali’s quarters.

: Roads—Some pucca roads will certainly be desirable to enable manure, ete.,
£o be brought in and fruit to he taken out, and also to enable the visitors to get
round the orchard comfortably. Lump sum Rs. 3,000. Roads are mot essential
at the beginning and may be deferred till more funds are available.

Fencing.—This is essential. The length of fencing required will vary sccord-
ing to the shape of the land. Lump sem Rs. 4,000.

.+ Masonry water channels—These are not absolutely essential to begin with
but it is certainly desirahle to have them to avoid loss of water which always occurs
in katcha water chanmels. At a rough estimate 7,000 running feet will be required
which, at annas eight per running foot, will cost Rs. 3,500.

' Tube-wells.~If canal m’lgatxon is not availuble two or three tube-wells 'ﬂl
be required.

Digging holes for trees—Many of thesq can, of course, be dug by the staff
‘but at the beginning there will be a rush and it is therefore advisable to pro-
vide for some holes to be dug by a contract. For this purpose Ra. 300 shou!d be
suflicient.

" Manuré—To ensure good growth it is essentm.l that manure shounld Be mized
'thh the soil before planting, Rs. 2,500.

o _Cost of ‘trees.—A. number of trees can be supplied free by the Government
,gard:ens but some_will be imported from forexgn countries, and otbers, especially
mangoes, from varions parts of India. It is difficult to make an. estmmbe,
Rs 3,000 v.ould prnbablé he sufficient, .
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Implements~Thesé will include a spraying machine, phawras, ete., Rs. 500.

Cattle.—At least two pairs of bullocks will be required for ploughing work.
Lump sum Rs. 400,

Petails of the cost of the propesed ** Fruit research scheme’* for plains at

Saharanpur.
Non-recurring charges.

Land . . . . .. 20,000
Buildings, packing shed, store room and office roo . 2,000
Mal‘n"s quarters .o .o ea’ . 2,000
Roads .e .o .. .o .. 3,000
Fencing . .. .. .o .e 4,000
Masonry water channels . .. . 3,500
Two tube-wells . . . .. 16,000
Digging holes for trees .. .o . . 300
Manure ‘e .e " ea e .e 2,600
Cost of trees .. . .o .e 3,000
Implements . . .. e 500
Cattle . .o . .. . au 400

' Total, Non-recurring .. 87,200

Recurring charges.

First { SBecond { Third | Fourth | Fifth
Particulars. year, year.|{ year. | year. year. | Total,

Staff and establishment. Ra. Ra. Ra. Ra. Ra. Ra.

One member of Subordinate Agri-} 1680 1,680) 1800} 1800 1,920] 8,880
eultural Service (trained in gar- .
den circle) on overseer’s grade
pay Rs. 140—10/2—240.

One bead mali on Re, 30—2—60 .. 360 384 408 432 456 | 2,040

One assistant to head mals on Rs. 240 252 264 276 288 1,320
20-~1—30. ’

Four malis on Re. 13 each . 624 624 624 624 6241 3,120

Twenty coolies at Rs. 10-8 each .. 2,620 | 2,620 ) 2,620 ) 2,520 2,620 ] 12,600

Total, Pay of establishment . 5,424 | 65,460 | 5,616 5,652 | 5,808 | 27,960

Contingencies.

Miscellaneous (including purchase | 4,000 | 4,000} 4,000 4,000 ] 4,000 20,000

and repair of tools, purchase of
manure and cost of water, etc.)

Total, Contingencies . 4,000] 4,000 4,000 4,000 4,000 { 20,000
Total, Recurring .. o] 9424 9460 9616] 9652 9,808 | 47,960
Total, Recurring and Non-recurring] .. .. . . -« 11,05,160

N.B.~The garden setaff of the Government will be incharge of the work and hence no
great demand has been made of th overhead charges. The existing buildings in the Saharan-
pur garden will be utilized and only s fow necessary itema required for the working of the now

« piece have been asked for.
L1ICAR ' 2z
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An abstract of the costs of the complete scheme for hills and plains.

 Non-recury- L
ng. Reswrring. | Tolal.
Hill scheme .. . . .. .. 26,000 | 2,60,250 | 2,86,250
Plains scheme .. e . . .e 57,200 47,960 | 1,05,160
Total cost . . 83,200 { 3,08210 | 3.91,410

-ANNEXURE VIIL

Scheme for the grant of Rs. 15,980 from the Imperial Council of Agricultural
Research, for experiments on the preservation of fruits and vegetables.

1. Fruit preservation indispensable for development of fruit industry.—Frut
farming and fruit preservation must go hand in band if the fruit industry is
to develop on proper lines. Even in a well-managed garden there is always
a considerable percentage of fruit that is unfit for sale in the fresh mnarket
either because it is_too small, or unshapely, or partly spoiled by insects or fungus,
or overripe, or underripe, or is defective in some other way. Sonwtines in the
case of easily perishable fruit, even if it ic good it cannot be eold at a profit
merely because of @& temporary glut in the market. The present practice is that
inferior fruits are eilher aunctioned in the market mixed with good fruits or
are allowed to go to waste. Frwmt farming csn be profitable, and make continued
progress only if first class fruits are placed on the market (both local and outside
markets) and inferior fruits are utilized for various by-products in & way that
will -fetch an economic return fo the grower.

2. Surplus fruit in the Punjab—In the Punjub at present a large amount
of fruit goes to waste. In mango-growing tracts of the distriets of Hoshiar-
pur, Gurdaspur, ete., the fruit in some years does mot fetch even Re. 0-8-0
a maund. Thousands of maunds go to waste becanse it does not pay to- pick
or cart it. These fruits, although of poor guality, might nevertheless be used
for some by-products. Similarly in date-growing tracts, due to untimely rains in
many years a good deal of the fruit goes to waste, which might be nsed for pro-
duets like vinegar, cte. In the Kulu valley Mr. Lée, a prominent fruit grower,
reported that in his garden (covering 17 acres) alome about 1,000 maunds of
pears went to waste last year. In the plains it sometimes happens that the entry
to the towns, of some kinds of fruits, is prohibited owing to cholera with the
result that a large amcunt of the easily perishable fruif in mearby gardem goes
to waste.

4

3. Import into India—There are no separate fignres of canned fruit an
vegetables imported from abroad, but some idea can be got from the fact that
imports into India of fruits and vegetables in the year 1927-28 amounted to
Rs. 2.01,93,711 of which dried, salted or preserved fruits alone amounted to
Rs. 1,76,86,786. Preserved fruits are at present mPketed at & price even beyond
the reach of fairly well-to-do Indians, For instance a tin of fruits (peaches,
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prars, ete.) and o tin of peas which are retailed in a rich conntry like the United
States of America at Re. 0-8-0 and 0-6-0 each, respeclively, are sold here at
RBs. 1-8-0 and 1-2-0 each, respectively. These articles, if manufactured locally,
can be marketed at a very low price, and in that case the demaud for such pro-
ducts will rise very rapidly. The Empire Canning Council has also laid very
great emphasis on the necessity of developing this industry. It remarks that in
the United States of Awerica there was in 1927 a production of canned foods alone
worth over one billion dollars ($1,000,000,000) while the British Empire capable
of producing almost every kind of fruil, and with many times the population of
United States of America, can only produce a fraction of what America does.

4. Products for which there is scope in the Punjab.—(a) The production of
warious products such as vinegar, jams, jellies, ete., should be tried from fruits
like dates, mangoes, pears and apples, etc., that go to waste at present. There 18
- erying need for doing something in this direction in Kulw, in the mango loca-
lities of Ambala, Hostiarpur, Jullundur, and Gurdaspur distriets, ete.

(b) Orange mannalade,'lemon. Juice, eandied orange peels.

(¢) Tomato sauce which is relished both by vegetarians and mon-vegetarians
and which is already being imported in large quantities from abroad. Tomatoes
are being grown in varions parts of the Punjab almost to perfection. Their pro-
«duction would at once increase if they could be utilized for such produets.

(d) Dried fruits and vegetables like apple rings, cauliflowers, peas, ete.,
{dried by modern scientific methods) especially in hilly places where transporta-
tion charges are prohibitive and fuel is very chéap. Dried vegetable and fruits
hardly weigh from 5—20 per cent. of their weight in the fresh stage. Apple rings

are made in Kulv and vegetables are dried all over the province, but the quality
+ i3 miserably poor.

(e) Preservation of peas -and gram n the green state—DTLeas and grams

can be bought in the market, when in scason, at almost one anna a seer, and
it grown by the manufacturers they will cost still less.

5. If the proposal is approved of, investigation will be started on the
mamifacture of products in the order given above. The above work will keep
a man busy throughout the year. The scheme is for three years, and the
Assistant asked for in appendix A (Annexure IX), would stay for three to four
monthis during the summer in Kulu, and for the rest of the year at Lyalipur.
In the Kulu valley he would devote his attention to Improving the methods
of drying vegetables and fruits (apple rings, ete.), and to the manufacture of

produets like vinegar, jams, ete. The rest of the work will be done at Lyall-
pur.

6. Facilities already available—~The Punjab Agricvltural College has already
got & small laboratory with necessary equipment such as can-sealing machines,
hottle eappers, cookers, pressure sterilizers, steam jacketed kettles, juice extract-
ing press, slicers, pulper, vinczar generator, cte., ete. A small vertical steam
engine for the supply of steam has also been ordered. So there will be no great
expenditure for apparatus, etc, for carrying on work at Lysallpur. For work
in Kula, however, a eertain amount of extra eqmipment ecosting altogether
Ra. 1.500 will have to he provided. The work will be carried on under the
guidance of the Fruit Specialist to Government, Punjab, and the extra staff re-
quired will only be one Research Assistant and one Laboratory Attendant.

.-
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ANNEXURE IX.

Appendiz A showing expenditure in comnection with the schemne for experiments
on the preservation of fruits and vegetables.

FisT YEAR,
Non-recurring,

Rs.

Apparatus—Such as juice extracting press, barrels, buckets, . 1,500
pans for hoiling juice, kettles, tin cans, bottles, glass
jars, a small dehydrator, trays, stove, exhaust fan, ete,

Recurring—
One Research Assjstant at Rs. 250 per month e 3,000
One Laboratory Attendant at Rs. 30 per month e 360
Contingencies -such as fruits, extra labour, ete. o 800
Travelling expenses .. . . . 500
Total recurring .e 4,660
Total non-recurring .o 1,500
Total .. 6160
EXPENDITURE 2¥D YEAR.
Rs.
Recurring—
Staff same as 1st year .. oo .o 3,360
Contingencies _— .. . . 80u
Miscellaneous Apparatus e L e . 250
Travelling expenses .. . . .o 500
Total .o 4,910
ExPENDITURE 3RD YEAR.
Same as Znd year . L ew o ee .. 4910
Total for 3 years e . .o «. 15,980

ANNEXURE X.
CoPY OF LETTER FROM THE SECRETARY T0 THE GOVERNMENT oF AsSsM IN THN
TRANSFERRED DEPARTMENTS, AGRICULTURE BRANCH, TO TRE SECRETARY, In-

PERIAL COUNCIL OF AGRICULTURAL ReseircH, New DEeLmi, No. 3342-E., DATED
SEnLoNG, THE 10rE DecEMBer 1930.

I am directed by the Government of Assam to forward a r{ote bv t}‘le Offi-
ciating Director of Agriculture, Assam, outlining & scheme for investigating the
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possibilities of fruit culture in this province on an vrganised basis, and to request
that it may be laid before the Advisory Board so that it may be presented to
the next scssion of the Governing Body with this Government's request for
fivancial aid. As the Council are aware, the rtesonrces of the provinee are
lamentably insufficient even for work upon the staple crops, and it is impossible
to allot more than trivial amounts for the purpose of experiment in promising
new fields such as this of fruit culture. The Assam Government, therefore, trust
that the Couacil may find it possible to contribute the whole reeurring and non-
-Tecurring cost of the venture, cspecially in view of the natural suitability of the
provines for expansion of fruit-growing, and also of the fact that the demands
made by them upon the Council’s resources bave been limited by strict scrutiny
of the proposals made by their Agricultural Department. The nature and scope
of the scheme are fully detailed in the accompanying note.

A SCHEME FOR EXPERIMENT ON FRUIT CULTURE IN ASSAM.

1. With the large area covered by bill districts and the varying climatio
and soil conditions, the possibilities of fruit growing in Assam are very large.
{Out of a total provincial area of 35,299,970 acres the hills comprise 13,950,080
acres, of which 11,120,826 acres are reported to be arable and only 909,652
acres are under actual cultivation. A considerable portion of the arable area
in the hills could be planted profitably with fruit plants. The importance of
Assam for fruits has been stressed in paragraph 515 of the report of the Hoyal
Agricultural Commission. Most of the plaine abound in “ Tillas” _or small
hillocks, which though not very suitable for ordinary erops, may be profitably
planted with fruit trees. In the plains the cnltivation of fruits, wherever pos-
sible, is likely to prove & much more paying proposition in Assam, with its labour
difficulties, than muny of the ordinary erops, particularly for educated farmers.
The actual area under frnits, reots and vegetable is, however, reported to be oniy,
545,293 acres, of which perhaps less than half is under fruit.

2. Citrus fruits.—The orange is par ercellence the most important eommer-
* eial fruit in  Assam. Oranges from Assam not only supply the markets of
Bengal, including Calentta, but even find their way up to Akyab in the east,
Madras in the south and Benares in the west. The fruit is grown extensively
on the slopes of the Khasi Hills and is extending throughout the plains of the
whole province—the present acreage being estimated as sbout 11,000. With
.proper methods of cultivation, picking and marketing, the Assam orange shonld
find a ready market throughout India, Burma and perhaps even in Europe.
‘Hecent figures of export are not available but the figures from 1904-05 to 1921-22
indicate an annual export varying from 29,837 maunds valued at Rs. 2,38,696 to
104,714 mds. velued at Rs. 544,514 through Chhatak in Sylhet, through which
place most of the oranges of the Khasi and Jaintia Hills pass for export by
boat. The export through other channels must be at least another 25 per ecent.
of this figure. Most of these oranges find their way to Bengal and other pro-
vinces, which shows the interest of other provinces in the problem of improve-
ment of the erop. There are various problems in connection with its eultivation
‘which require investigation.

The most serious factor limiting the cultivation of oranges in Assam is
the yellowing or “die-hack” of the trees, the cause of which requires further
investigation. Enquiries show that tlhis is acting as a serious deterrent fo the
expansion of cultivation. The most important line of investigation, however,
.will be the trial of smitable sfocks for budding. Budding is & simple method
for propagating a large number of trees in & short time, and, in the case of
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oranges, .the budded trees may be expected to come to fruit in three years
whereas a seedling would take about seven yeurs or more. This presents en
o.pp.ortunity of getting a hardy root, while budded trees produce more uniform
fr}uts..and a better shaped tree than secdlings. Experiments are being made on
this line at Haflong and Khanapara (Gauhati) fruit gardens but the work 1s
.restneted by limited resources. The areas both at Haflong and Khanapara re-
quire enlargement and a much larger number of plants have to be budded than
tl'le department has been able to deal with hitherto. Varieties from other pro-
vinees should also be tricd. The types grown in the different parts of the pro-

;Vinee vary somewhat in quality. The most promising types should be tested and
suitable selections made for different localities.

There is a large demand already for orange seedlings and grafts from
,within and beyond the province, winch cannot be supplied. Preperly develop-
ed, these two stations will be ahle to supply all the requirements. Grape fruils
are rapidly coming into considerable importance and there are large possibi-
lities of extension in Assam, the soils of which are suitable for most citrus fruits.
# Pomellos ” are already largely grown. During the last year some budded grape
fruit plants were ‘obtained from Florida and planted at Jorhat and Hailong.
Some of these have come into fruit this year and a few more plants have heen
indented for. Budding has also been started. It is, however, necessary to carry
out systematic experiments on a more extensive scale.

In paragraph 515 of their report the Royal Commission have mentioned
the transport difficulties of frult growers in Assam. This is indeed a serious
difficulty but a preliminary enquiry is necessary so that remedies may be sug-
gested to achieve substantial results. It has not been possible to ascertain
the loss caused by present methods of picking, packing and marketing of oranges
but this is known to be considerable. Not only is there loss in quantity during
transit, but defective methods of picking and packing are undoubtedly responsi-
ble for a considerable deterioration in value. Oranges are transported from
Assam by country boats, steamers snd railways. To enable the growers to get .
the maximum value it is necessary to make careful enquiries as to the destination
of the fruit and the cheapest and quickest methods of transport. A marketing
officer has, therefore, been provided in the scheme, He will make enquiries 83

“%0 how the oranges are sold, therr ultimate destination, methods of transport, and
loss during transit, and will suggest remedies. It is very probable that action
on co-operative lineg will considerably reduce the losses, but for such a purpose 8
special trained officer is needed. '

3. Deciduous Fruits—The experiments on the deciduous Pruits have been
earried out mainly at the La Chaumiere Garden, Shillong, since 1912. It has
been shown that certain varieties of apples, pears, peaches and plums can be growa

- successfully; and grafts have been supplied throughout the province. During the
last ten years over 1,500 grafts are reported to have been supplied from the
La Chaumiere Garden to various places including Barisal in Bengal and Ranchi.

4. There is now little doubt that with the selection of suitable varieties
pears, peaches, plums and certain varieties of apples can be grown in all the
Khasi and Jaintia Hills, and fruit-growing ean be developed as a very profitable
business. It is also clear that in many parts of the hill areas deciduous fruits
can be successfully grown but it is now desirable to discover which varieties are
nost suitable for particular areas. Experiments on a limited scale bave been
earried out by varions persons. These have, however, not been carried out syste-
matically or under scientific control. It i mecessary to extend the experiments
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and keep accurate records, so that the varieties best suited to each locality may
be, selected.

The principal experiments to be carried out may be summa.rised‘a-s
follows :—

1. Trial of various indigenous stocks for grafting and budding.

2. Trial of different varieties under different conditions.

3. Belection and propagation of a few definite confmercial varieties and
their extensive distribution,

4. Trial of various manures and fertilisers,
Incidentally experiments will also be conducted on the following lines :—

1. Control of fhe “woolly aphis” (aplis lanigera) as well as of other
diseases of deciduous fruits.

2. Trial of varlous methods of pruning.
3. Commercial management of orchards.

4. Encouragement of private commercial orchards wherever possible espe-
cially by supplying suitable grafts..

5. Introduction of better methods of picking, packing and marketing, -

5. A good deal of work along each of these lines for deciduouns fruits has
already been done by the late Mr. C. H. Holder as the lessee of the Government
Garden at Shillong. A large number of grafts were obtained from abroad and
many of them have been successfully grown. A number of imported and indi-
genous stocks have heen tried, but the experiments have not yet been exhaustive-
or reduced to scientific form. Assam with its wealth of jungles affords a parti-

cularly fruitful field for expemnents with indigenous stocks, which requu'e further
investigation.

6. .It is, therefore, proposed that the experiments on deciduous fruits should
be carried out at and from the La Chaumiere Garden and that on citrus fruits -
at the Khanapara ¥arm at Gauhati and the Baktiar Farm at Haflong, both of -
which require extension for the purpose.

7. Details about these statiors are given below :—

La Chaumiere Garden.—This is believed to be one of the best gardens for
deciduous fruits on- this side of India. It contains an arable area of 30 acres
of which 22.66 acres  are under fruit trees. There are now about 6,000 fruit
trees in the garden, eonsisting of 3,171 apples, 775 pears, 362 plums, 321 peaches -
and the balance of miscellaneous trees mostly in bearing condition. A large
number of the trees, however, require replacement and atiention. There are also
a large humber of grafts. The garden was started in 1912, and was under the
management of Government until 1921, when it ‘was leased out to the late Mr.
Holder, previously the manager, on behalf of Government, who died in August
-1930. If the present scheme is accepted all experiments on deciduous fruits will
Pe carried out at fhis station, which will also form the pursery for supplying
grafts of these trees for the whole province and perhaps beyond. -With proper

.
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development, it is confidently expected that at lesst 1,000 grafts ean be supplied '

annually from this station. The station will be under the immediate supervision
of a Fruit Inspector.

Khanapara, Gauhati—This station will be used for experiments on citrus
Fruits and pineapples as outlined above, particularly for the Assam Valley. The
present orchard consists of about three acres only and there is no »oom for
expansion except by acquisition of some more land. There is an area of about &
acres of suitable land contiguous to the present orchard which can be acquired.
Budded orange plants will be sapplied for the Assam Valley from this station.
Five aeres should be planted with oranges.

There are at present about 450 orange trees which are expected to come
into bearing in 2 or 3 years.

Baktiar, Haflong—This will be the main station for work om oranges and
pineapples for the Surma Valley. There are now about 250 orange trees, most
of which are in a bearing condition, and over one thonsand seelings. . The work
on budding oranges has been carried on since 1925, and some of the budded plants
tave eome into bearing this yeer. This orchard requires expansing, and plenty
of contignous Government land is available. At present an Overseer is in charge
but more expert supervision is required and a Fruit Inspector will be stationed
tiere. J}ive acres should be planted with oranges.

8. Staff—The experimental work will be at any rate for the present, under
the supervision of the Economie Botanist, who had special training in fruit eul-
tiure in Califormia. The whole of his salary and travelling allowance will be
borne by the Local Government. Any laboratory work necessary will be con-
ducted at the departmental laboratory at Jorhat by the existing staff, The head-
quarters of the present Fruit Inspector should be removed to Shillong. He wall
be in charge of the work in the Khasi and Jaintia Hills and the Assam Valley.
Ko provision for a residential bullding is necessary as he can easily live in the
town. A Second J'ruit Inspector should be appointed for the Surma Valley
with headquarters at Baktiar. Quarters will have to be provided, ss the orchard
is about three miles away from the town of Haflong and no private houses are
available even in the town. If is impossible for one Fruit Inspector to manage
the work of the whole province,

The Fruit Inspectors will not only look after the Government orchards in
their respective circles but will also visit private gardems and give advice, for
which there is great demand, as an increasingly large number of educated people
are taking to fruit growing. They will also arrange for the supply of fruit
trees and grafts Each will require 2 peon.

Khanapars, Gauhati—Ths will be in charge of an Horticultural Assistaqt
working under the Fruit Inspector, Shillong. As the headquarte_m of the Fruit
Inspector will be in Shillong, it will be necessary to have a superior type of man
in charge than an ordinary overseer.

Baktiar, Haflong.—~The Frait Inspector, Surma Valley, will bgva hfs heaf{-
quarters at Haflong and will supervise the work of this station, which will be I
jmmediate charge of an overseer as at present. :

A grafter will be required at each of the three stations at Shillong, Gauhati
and Hatlong. At present tnere are pne Fruit Inspector and one grafter ak
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Khanapard and one overseer at Haflong. They will continue to be paid by
the Department as shown in thé detailed estiniates.

9. If the seheme in accepted there will be a great incentive to fruit-growing
and as the whole ot the produce will not be iequired for eonsumption within the
‘province, there will be a large surplus for export sud canning, in both of which
the Empire Marketing Board is interested. The successful working of the scheme
‘will benefit not only this provirce but equsumers of fruits throughout India.

Cost of Scheme—The total cost for a period of five years will be Rs. 78,656
-after deduction of the present provincial expenditure, as shown in the abstract.

Receipts.—It is rather difficult to form an estimnte of probable reeeipts
with any degree of accuracy as there are few data to go upon. It is believed
‘that the present receints from the sale of fruits from La Chaumiere Gardeh
‘will not be less than between Rs. 2,500 to Rs. 3,500 per annum. The probable
receipt from sale of gralts may be estimated at Rs. 500 per annuin.

Both at Haflong and Khanapara it is proposed to have about five acres
under orange trces. \When these come into bearing, the receipts may be estimnated
at Rs. 2,500 to Rs. 3,500 from each.

If the Council of Agricultural Research provides the extra funds needed
the excess receipts over those for the present year will be allowed for on such
terms as may be agreed upon between the Council and Government.

B. N. CHAKRAVARTY.
The 25th November 1930.

Ahstract of estimates for fruit cullure in Assam.

Non- | Net recurring for 5 vears (after dedncting contribu:
Tecurr. tion by local Government),
ing. . . L
Particulars, )
1st 1st 4nd 3rd 4th 6th | Total
year. | year. Fear. year. | Year. year. Tecurts
. ing.
1 2 3 4 5 6 7 8
Ps. Rs. Rs. Rs. "Ra. Rs. Rs.

1. Fruit Fxveriment Sta- | 9,200 1,650 | 1,562 | 1,574 1,588 | 1,508] 4,870
tion at Haflong.

2. Fruit Experiment Sta- | 5000) 1420| 1492| 1564 1,636] 1708] 7820
ticn at Khanapara (Gau- ) .
hati), - A v N ‘

3. Fruit Experiment Sta- | 5000 3,910 39%2| 3982] 3904] 4,054} 19,862
tion at Shillong. .

4. Appointment of one Fruit] 5,300 { 2,280 ] 2,680 | 2,700} 2,712 ] 2,832.] 13,104
Insrector in the Surma
Valley with headquar-
ters at Haflong.

8. Appointment ““of one | ., 5,500 T . .. . 5,600
Msrketing ~ Fnauiry ’
Otiiver for one year.
Total . <« | 24,5001 14,660 | 9,556 | 9,820} 9,928} 10,192 | 54,156

L1ICAR $A
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Estimate for the Fruit E.rperimcntgl Station at Haoflong.

2nd 3rd 4th 6th | Ultimate
9 1st year, { year. | yoar. | year. year. | annual,
Details.

{ Non-re-| Re- Re. Re- Re- Re- Re-
ocurr- curr- *§{ curr- currs curr- curr- curr-
ing. ing. ing. ing. ing. ing, ing.

1 2 3 4 5 (] 7 )
ESTABLISHMENT. Rs. | Re. Ras. Ra. Ra. Rs, Rs.
One Overseer (Ra. 30—4/2—| .. 360 360 408 408 456 493
50).
One grafter mali (Ra. 256—1 . 300 312 324 336 348 384
).
Allowance, etc.~— _
Travelling allowance .. .. 50 50 50 50 80 50
‘Water supply e 2,000 . e . . . .
Reclamation .. . 500 . . . . .. .
Godown . .. 2,500 .o ve . .e .e .
Overseer’s quarters .. 1,200 . . . .. . .
Labourer’s shed 500 . . . . .o .
Quarters for grafter ma.h 1,200 .. .. . .e .e .o
Fencing .. . 1,000 . .. . . . e
Furniture .. 102 . . . . .o .
Implements .. 200 . . . .. .. .
Seeds, plants and manures| .. 400 400 400 400 400 400
Wages of labourers .. 1,000 1,000 1,000 1,000 1,000 1,000
Miscellaneous contingencies-
Stamps, office expenses, . 500 500 500 500 500 500
ete., including one gar-
den nmh
Potty repairs .. .. . 300 300 300 300 300 300
Total .. 9,200 | 2,910 2922} 2982 | 2,94 3054] 3,126
Deduct—Expenditure  to
be met from Provincial
grant—One overseer
.. 360 360 408 408 456 492
Contingencies  including .. 1,000 1,000} 30001 1000] 1000} 1,000
menial,
Total Deduction .. | .. 1,350 | 1,360 | 1408 ] 1,408 | 1456 1492
Net estimate . 9,200 I—- 1,530 l 1,562 1,574 1,586 1,598 1,634
Ra.
Net non-recurring . .o . boEe 9,200
Recurring for § years .. e . . 1870
“ ———
Grand Total .. 17,070
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Estimate for Fruit Erperimental Station at Khanapara, Gaukats,

2nd § 3d 4th 5th } Ultimate
let year. year. .| year. | year. year. |annusi,
Details.
Non- Re~ Re- Re- Re- Re- Re-
recurr~ | eurr- curr- ourr- curr- | curr- curr-
ing. ing. ing. ing. | ing. ing. | ing.
¥ 2 3 4 5 6 7 E 8

ESTABLISHMENT. Ra. Rs. Rs. | Rs» | Ra . Ra: § Re.

3 Hortioultural Assistans | .. | 720| 792} seaf 38| 1008 1128
(Rs. 60—6—120). v .
} Grafter maki (Rw 26—1— | .. 300 312 324 33| 48[ 384
40). L
Quarters for Horticultural 2,600 . .e .e L ee S ve
Assistant.
Quarters for grafter mali...} 1,200 . . . . L .. p .-
Acquisition of land (5 acres) 600 . . . . . r‘ .
Reclamation and fencing 500 . . .e . . .
Implements: .. . 200 . . T O T
Fumiture . .- 100 .. A S . . .
]
Beeds, plamts and manures v 200 200 200 200¢ 200} 200
Wages of labourers . . 600 600 600 600 600 600
Miscell contingenci . 100 100 100 100[ 100f 100
Petty repairs .. . S 100 100 100 100 10] 100

Total e | 5,000 | 2,020} 2,104 | 2,188} 2,272 2,356 ¢ 2,512

Deduct—Expenditure to be . ¢ 800 |1 812 324
met fromr Provincial
grant—1 Grafter mali.

Contingenciea .. [0 I

336 | 38| 384

300} 300 300

Total Deduction .. | .. | 60| 612 e2s| e8] ess| 8t

Net estimate! -« | 5,000] 1,420 1,492 1,564 1,636 | 1,708 § 1,828

Rs.

Total’ non-recurring e e - e 5,00
Total recurting for 5 years: . . e 7,820
Grand Totab .. 12,820
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Estimate for Fruit Inspector in the Surma Valley with headquarters at Haflong.

2nd 3rd 4th 6th |Ultimate
1st year. Year. year, year, year. |annual.
Details,
Non- Re- Re. Re- Re- Re- Re-
recurt- | curr- curr- curr- curr- ourr- curr-
ing. ing, ing., ing. ing. ing. ing.
1 2 3 4 5 7
ESTABLISHMENT, Rs. Rs. Ras. Ras. Rs. Res. Re.
-
1 Fruit Inspector (Rs. 125— ... 1,600 1,800 1,920 1,920 2,040 2,472
300).
1 Peon (Rs. 15—1/3—18— . 180 180 180 192 192 204
1/6—20).
Allowances, eto,—
Travelling Allowance of oo, 500 500 500 500 500 500
-establishment,
Quarter - for 1 Frit] 5000 .. . . . . e
Inspector.
-Quarters for1 peon .. 300 .. e . .. . .
Contingencies—
Miscellaneous, stamps .. 100 100 100 100 100 100
eto.
Total .. 5,300 2,280 2,680 2,700 2;712 2,832 3,276
Rs.
Total non-recurring . ve .o ' e 5,300
Total recui'ring for 5 years o . < 13,104
Grand Total U wa 18,404
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Estimate for the Fruit Erperimental Station at Shillong.

2nd 3rd 4th 5th |Ultimate
18t year. year. ¥ear. | year. year. | annual.
Details,
Non-re- Re- Re- Re- Re- Re- Re-
curring. | eurring. | curring. | curring. | curring. | curring | eurring.
1 2 3 4 ] 6 7
ESTABLISHMENT. Rs. Rs. Rs. Rs. Rs. Rs. -Ra.
1 Overseer (Rs. 30—4/2— . 360 360 408 408 456 492
50). : .~
1 Grafter mali (Rs, 25—1—~ . 300 312 324 336 348 384
40). ’
Allowanoe, etc,—
Travelling allowance of . 50 50 50 850 50 50
establishment.
Quarters for 1 overseer .. 1,200 . .o . e . .e
Quarters for 1 grafter mali 1,200 .e . .. e .e .o
Godown . . 1,000 .e . . .o .e .
Labourers’ shed . 500 . . .. . . .
Reclamation and fencing 800 .. .. .. . ..
Implements . . 200 . . . e . .
Furniture .. . 100 .. . . .. .. .
Seeds, plants and manures . 1,000 1,000 1,000 1,000 1,000 1,000
‘Wages of labourers .o .e 1,500 1,500 1,500 1,500 1,500 1,600
Miscellaneous contingen-
ciea— .
Stamps, office expenses,| .. 500 500 500 500 500 500
X eto.
Petty repairs .. . . 200 200 200 200 200 200
Total .| 5,000 3,810 3,922 3,982 3,994 4,054 4,126
Rs.
Total non-recurring .. . .. 5000
Total recurring expenditure for 5 years .. .. 19,862
Grand Total .. 24,862

Estimate for the appointment of one Marketing Enguiry Officer for one yeary

Details. Amount,
Rs.
Pay at Rs, 250 per mensem . 3 = . 3,000
Travelling allowance .e. .. ee ! .. 2,000
One peon at Rs. 11 per mensem ... . . 132
Contingencies e we e T e ;368 '

Total S e 5,500

————
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ANNEXURE XI.

Exgtracts from the proceedings of the Advisory Board, January 1931,

Revised scheme - of resecarch in fryit-growing in Madras (Annexrures I and IF)-
(_b) Scheme from Asram for investigating the possililities of fruit cuture in Assam
(Annexure X).—* There was a general feeling in the Board that there was need
for fruit researeli. both in the provinces and at a eentral station. As it bappened
the only provinces which had submitted schemes of fruit research were Madras and
Arssam (Annexures 1, I1 aud X). The Board was of opinion that instead of con-
sidering individual icolated schemes it would be hetter if a conmittee were to go
into the whole question of fruit research in India and eubmit proposals for work.
Af the same time it was felt that such a proceeding would not be quite fair to
Madras which when it had eome tb the Board with a scheme for fruit research at
its last meeting in June 1930 had been asked to revise it in certain respects and in
the hope also that in the interval other provinecs eoncerned would submit fruit
schemes so that the problem eonld Be discussed as a whole. No other proviuee,
except Assam (Annexure X), had done so and it was rather hard that Madras
which had revised its scheme (Annexures I and II) should bave to wait & further
period for its consideration.

On the other hand the Board felt strongly that the problem should be tackled
as a whole and, with the eonsent of Mr. Hilson, the Madras representative agre.d
that a fruit committee should be constituted whicli would meet about three months
henee to'sift. schemes. of fruit research and to make proposals ; that this com-
mittee should examine the Madras scheme first and that the scheme, if approved
by the committee with or without amendment, should be submitted direct to the
Governing Body without its being brought before the Advisory Board as would be
done in the case of other schemes. The period of three ronthe was given to
enable provinces to come forward with such proposals for fruit research as they
thought necessary.

The Board also agreed with Mr. Plymen that full advantage should be taken
of such ‘assistance in the examination of schemes as the Imperial Bureaun of Fruit
Production at East Malling could render. Though such a proceeding was rome-
what unusual it would probably be advisable in view of the fact that very little:
scientific ‘work on. fruit had of recent years been:done in India to utilise the store-
of information available at the Bureaun.”

‘ ANNEXURE XII.

Lerrer . prOM - MOHAMMED SuaFee Daoopi, ML.A., T0 THE CHAIRMAN, TMPERIAL.
Councimu oF AGricULTHRAL RESEARCH, DATED SiMLA, THE May 1931

I have the honour to say that the Department of Agriculture in the Centre
or in the Provinces have so far paid no attention to fruit production. There is'
no dearth of good fruits in India. The mango.in Dombay and in-Bibar and the
orange in Assam and fhe Central Provinces are instances of good fruits which are-
cultivated with profit. There is a considerable traflic in them and the trade bl_'mgs
in a large amount. of money to the orchard-owners, the merchants and the middle
mén; and ‘also provides substantial employment to basket makers and a host of
packers and labourers. Unfortunately the mango does not appear to be an annual
crop. There is a widespread belief that the tree flowers in alternate years, hut
common observation shows that'a bumper crop gacceeds another only after. some-
years, ‘A failure or partial failure causes. tremendoua logs to. many- people in the
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country. No systematic work seems to have been done on this erop, and the eauses
and the conditions of the soil and climate or any internal condition of the tree
brought by heavy eropping, insect attack or disease, that affect fruiting have not
been ascertained, nor has any experiment been done on the best method of treat-
ing and manuring an orchard. Buch experiments and observations reguire great
care and attention, no doubt, and will take up the whole time of the workers tor
4 considerable uumber of years, as trees in an orchard vary greatly in strength,
age, size and eropping propensities, and in an experiment of this kind errors dpe
to individual variation have to be minimised. The Provincial Departments of
Agriculture in Bombay and Bikar shonld be mnde to take interest in this kind of
work, as in these provinees trees bearing good quality fruits are abundant. If
the Iinperial Council of Agricultural Research bring this matter to the notice of
the Provineinl Agrieultural Departments and promise financial help, the provindes
are likely to take up the worﬁ which if successtul is expected to give a lasting
credit to seientific research.

ANNEXURE XIII,

Lertse prom M, 8. A Hybam, Esq, I1.C.S.,, Secrersry, Imperiat CouNcm oF
Acrinvrruranl Researcy, 7o MomAmMmep Suaree Daoopr, Esq, MUL.A,
No. J409-Agrr., pATED Simtd, THE 26TH June 1931

I am directed to acknowledge receipt of your letter (Annexure XII) on the
subject of Research on Fruit Production,

2. As regards the specifle point of research on fruit production raised in
your letter, I am to inform yon that tke Council has already appointed a Fruit
Committee to sift schemies of fruit research and to make proposals. All the Pro-
vincial Departments of Agrienlture are aware of the appointment of the Com-
mittee which will meet in January next. There sre at present five schemes of
Fruit Research from four different provinees {Madras, Assam, Bengal ‘and Punjab)
which will be considered by the Committee. The Assam Scheme for evperiment
on Fruit Culture includes research on oranges. The scheme from the Punjab for
experiments on the preservation of fruits ineludes investigation into the possi-
hility 6f morn extensively utilising mangoes, ete.  The Bengal scheme ineludes
experiments on methods of culture including cultivation, pruning and propagation
of mangoes and litehis, ete. 1f in the interval between now and the meeting of
the Frnit Committee a scheme cf Mangn Research comes from Bihar or from any
otker Provinee this Department will be glad to inelude it among the schemes sub-
mitted for the Committee’s consideration.

3. The Bombay Department of Agriculture are also eollaborating in work
on the cold storage of mangoes with a view to their export abroad with the assist-
ance of Dr. Zilva, A scholarship has been granted by the Empire Marketing
Board to Dr. Cheema, Horticultunst to Government, Bombay, for the study of the
methods of the marketing of fruits, especially mangoes.

4. If you have no ohjection copies of your present letter will be placed
_ before the Fruit Committee for consideration.

ANTEXURE XIV.

* Lerrer rrox MomAmuEep SmarEr Daocopi, Esq., MIL.A., Bawkrwore {Parni),
To e SECRETARY, IMPERIAL COUNCIL oF AGRICULTURAL RESEARCH, SiMia,
S. W., parep Parxa, tae 30rx Juve 193L

With reference to your letter No. 1409-Agri, dated the 26th June 1931
(Annexure XIII), I am glad to note that the Council has appointed a Fruit
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" Committee. It is sad that the Bihar and Orissa Department of Agriculture has

" not submitted any sclieme of Mango HKesenrch as yet, though the other provinces
are paying attention to Fruit Heseareh. Mango Rescarch being a very important
problem so far as Bibar is concerned, I would request you to forward eopies of
my correspondence on: the subject to the Department of Agriculture, Bibar and
Orissa, for taking necessary steps info’'the matter,

I have no ohjertion in copics of toy letters heing placed before the Fruib
Committee for consideration.

ANNEXURE XV,
"PROCEEDINGS OF A MEETING OF THE Frurr Sup-COMMITTEE HMFLD ON THE 2067w

JANUARY 1032 AT 2-45 pam. ¥ ThHE CoMaurrie RooM op TBE Sovrm Brock,
IMPERIAL SECRETARIAT, New DELHIL ‘

Present.
1. Diwan Bahadur Sir 1. V1jAYARAGHAVACHARYA, Chairman,
2. Director of Agriculture, Madras.
3. Director of Agriculture, Bombay.
4.. Director of Agriculture, Bengal,
5. Director of Agriculture, United Provinces.
6. Director of Agriculture, Punjab.
7. Director of Agriculture, Central Provinces.
" 8. Mr. Heap, Deputy Dircetor Gardens, Sabaranpur,
9. Mr. TArr, Publicity Officer, Railways.

The -Chairman said that the Imperial Council of Agricultural Research had
decided that fruit problems for India should be eonsidered as a whole ; that in-
vitations had been sent to all provinces to send any fruit schemes they wished to
be considered and that as a result the schemes now before the Committee from
six provinces, viz. : Madras, Bombay, Bengal, United Provinces, Punjab and
Assam. had been received. These schemes have been printed and form appen-
. dices to the note by the Secretary. .

Madras Schemes.

The Director of Agriculture, Madras, was asked to explain his two schemes.

. He said that Mr. Buteher—the officer-in-charge of fruit culture—had been

“relieved from potato work and was now doing practieally only fruit work ; also
_ that the only contribution which the Madras Government would make to the
- schemes was the services of Mr. Butcher who is gefting Rs. 750 per mensem.
"Owing to its finaneial condition, he said, his Government was not in a position to
provide for any recurring or non-reewrring expenditure, and it could not afford
to purchase the necessary land for the proposed extensions. He thought it
. ‘might be possible fo get some Government waste land. A lease would be out of
. question. It would not be economieal, as 20 to 25 years were necessary to get
the best out of fruit trees. So the only possibility was to use Government waste
land.
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After considerable discussion it was decided that the Plains Scheme was
the more important and that only the Plains Scheme should be proceeded with
for the present. No definite site had yet been fixed for this scheme.

Coming down to the details given on page 4 of the scheme it was decided that
under “ 4 non-recurring 1st year the land must be provided by Government.

Under item (") the store clerk’s quarters and shed for oil engime should be
omitted.

. Under “B” gecurring 1st year that the Farm Manager and Botanieal Assist-
ant should be omitted, and that one Assistant on Rs. 100—5—120 be inserted :
that T. A. for staff for the {ruit survey should be reduced to Rs. 500, and
‘that for working expenses contingencies, purchase of plants and mis-
eellaneous a total sum of Rs. 3,500 should be provided ; also that
‘this réduction in staff, T. A. working expenses, eontingencies, pur-
chase of plants and mxscellaneous should hold good throughout the

five years,
_ With these alferations it was decided to recommend the scheme for the
consideration of the Advisory Board. The costs will, therefore, be as follows :—

FRtIIT RESE,ARCH STATIONS—PLAINS. ,
A.—NoN-REcURRING—I. YEAR. ‘ -

. Rs.
Capltal Outlay :—
1. Land-—30 acres to be ngen by Govemment.
2. Buildings :— ’
(4) Office and store .. ve . . . .e 2,600
(%) Implement and cart shed e . .. . 656
(331) Cattle sheds (for 2 pairs}) .. . .. .. . 500
.. {$v) Farm Manager’s quarters . . . . 3,600
(v) Potting and grafting shed .. .. . .. .. 900
(v#) Coolie’s sheds .. .e ve .. ve . 600
3. Livestock :— ’
Two pairs of cattle at Ra. 300 per pair .. . . .. 7 600
4. Dead stock :— -
(¢) Pump and oil engine .e . 1,200
(s3) Pipe masonry channels and laymg of the Iand for xmgu.txon .. 1,000
(#45) Fencing .. . . 3,000
(w) Implements and t.ools eto. .. .. . .. © 600
Total .. .. Tee 15,056
. B.—REecurrING I YEAR.
1 Pay of establishment :—
1 Superintendent at Rs. 250 x 12 (250—25-—350) . . 3,000
1 Assistant on Rs. 100—5-—120 .. ve .e . 1,200
1. Clerk, Rs. 35x 12 (25, 35—13§—50) .. . . . 420
1- Peon, Rs. 12x12. ., .e . . 144
1 Fieldman, Re. 35X 12 (Rs. 35—1}-50) . 420
2. Allowances—Tra.velhng allowance for staff for carrymg out frmt
survey . o . 530
Workngxpenses e . oo .. . )
Contingencies .s . .e .o .e 3,5C0
Purchase of plants and m:scellaneous . .e . .

) Total . . 9,184

L1ICAE ‘ 3B



1. Pay of Establishment :—

1 Superintendent, Rs. 275 x 12

1 Assistant. .
1 Clerk, Rs. 35x12
1 Peon, Rs.12x12 .

1 Fieldman, Rs, 36} X 12
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I 'mn.

2. Allowances—Travelling allowance.

Working Experf¥os
Contingencies ..
Purchase of plants ..

1. Pay of Establishment :—

1 Superintendent, Rs. 300x12

1 Assistant..

1 Clerk, Rs. 36} X 12

1 Peon, Rs. 12x12 ..
1 Fieldman, Rs. 38 x 12

2. Allowances—Travelling allowance

‘Working Expenses

Contingencies

Purchase of plants
+ 3. Dead stock : —

{

a I [ aeniad

1 Pay of Establishment -—

IIT YEAR.

Purchase of ‘another ' pump snd oil engine

~ 1 Superintendent, Rs. 325x12

1 Assistant,,
1 Clerk, Rs. 38xl2
1 Peon, Rs. 12x12 .

1 Fieldman, Rs. 39} X (12

2, Allowances—Travelling allowance

Working Expenses ..
Contingencies
Purchase of plants, eto.

— mp——

1. Pay of Estabiishment '—

1 Superintendent, Rs. 350)( 12

1- Assistant. .

1 Clerk, Rs. 39})(12

1 Peon, Rs.12x12 .
1 Fieldman, Rs. 41 % 12

.2, Allowances—Travelling allowange

Working Expenses ..
Contingeneies
Purchase of plants, eto.

V YraR,

Total

Total

Total

.e
»e
.
.
.o
...
l‘-

Total

e

"o

3,300
1,260
420
144
438

3,500

9.662

3,800
1,320
438
144
456
500

} 3,600
1,200
11,158
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Abstract of the cost of the Madras Fruit Research Scheme as vecommended
by the Fruils Sub-Committee.

Pay of Working
| — Capital | establish- | Allow- | Expenses,| Total.
outlay. ment. ances. etc.

Rs. Res. Rs. Ra. Rs.
1st year .. . S 15,056 5,184 500 3,500 ..
2nd year .. . .. 5,562 500 3,500
3rd year.. . . 1,200 5,958 600 3,500 .
4th year ., . . .e 6,354 500 3,500 .
6th year .. . . . 6,750 500 3,500 ..

Total . 16,256 29,808 2,500 17,500 66,064

Bombay Scheme.

The Director of Agriculture, Bombay, explained that in April last the
Imperial Council of Agricultural Research had addressed the Bombay Govern-
ment asking it to co-operate with the Empire Marketing Board in sending con-
signinents of mangoes to England. The Bombay Government had previously
sent samples of mangoes into the London market with fairly successful results
and the Empire Marketing Board has asked this experiment to be repeated. It -
was impossible to test the market for a new commodity unless regular supplies
were available over a fairly long period as buyers were rarely interested in &
line which could not be repeated. Further a single shipment afforded little
opportunity of investigating the optimum stage of maturity for export. The
idea of the scheme was to' test the London market and the possibilities of an
export trade from India. Mr. Main said that he simply asked the Imperial
Council of Agricultural Research to finance the Empire Marketing Board’s pro-

posal, .
Mr, Mehta stated that Bombay fruit growers already got good prices for
their alphanso mangoes and that many Bombay people could not afford to buy
these mangoes at present prices. Ile did not see the necessity of developing an
export trade especially in view of the fact that the supply of these mangoes was
limited. Lo .
The Chairman was of opinion that since they had started this test of the
London market it was worthwhile to extend the test in co-operation with the
Empire Marketing Board. It was a matler of Rs. 4,000 only and he thouglt
this could be met. - ’

In the result the Committee agreed to recommend the scheme as it was a
continuation of previous work and of interest to all India.

Bengal Scheme.

An objection was raised that the two schemes submitted did not give suffi-
cient details to which the Director of Agriculture, Bengal, replicd that after the
full debate at the meeting held in January last it was considered that details
were not necessary. In explaining the scheme he said that as regards fruits
Bengal mangoes, pineapples, litchis, plantain, ete, were well known outside
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Bengal and that any fruit scheme that left out Bengal would leave India the
poorer. He said his Government offered land and most of the buildings but the
rest of the expenditure, he was afraid, bhis Government could not afford to give
at present.

After discussion it was decided that only the Plains Scheme should be pro- |
ceeded with for the present, and this was then considered in detail.

The Director of Agriculture explained that the programme of work was -
practically the same as that of Madras. They had been doing fruit work for a
considerable time and this scheme as a whole had been approved by the Bengal
Government in 1922 but he had never had the money to put it into operation.
It was originally intended to be a local scheme but the results would be unseful
in the neighbouring provinces of Assam, Bihar and United Provinces. Apart
from mangoes and litchis he thought there was & great scope for the introdue-
tion of improved types of guavas, custard apples, mangosteens, citrus fruits, ete.
He emphasised that owing to finaneial stringency the Government of Bengal was
unable to allot funds for the development of fruit culture and hoped that the
scheme would be subsidised by the Imperial Council.

‘Mr. Main felt that the mango and plantain problems might be tackled first
and Mr. Plymen said he did not want every one to be working at the same funda-
mental problems. Mr. Plymen’s idea was that in the case of methods of pro-
pagation for example mango stocks might be taken up in some provinces, while
citrus stocks might be taken up in others. In the result it was agreed to recom.
mend the scheme for sanction with the following amendments, viz, :—

Non-recurring—

(a) Laying out and feneing to bé reduced from Rs. 5,000 to Rs. 3,509,

(b) Field Laboratory and office to be reduced from Rs. 5,000 to Rs. 2,500,

(c) Quarters for field assistant to be changed to quarters for Horticul-
tural Officer.

{Mr. Finlow stated that there had been a misprint of this item
as this was the intention).

(d) Pottery shed, Rs. 250 to be omitted.

(e) Bullocks 6 pairs costing Rs. 1,500 to be reduced to four pairs cost-
ing Rs. 1,000.

(f) Implements and apparatus Rs. 1,000 to be reduced to Rs. 750.

Recurring—
Omit.—(a) House rent for Horticultural Officer Rs. 3¢0 per annum.
Replace—(b) House rent for clerk @ Rs. 60 per annum by House rent
for Clerk and Tield Assistant @ Rs. 200 per annum.
Replace.—(c¢) Labour Rs. 960 per annum.
Feed of cattle Rs. 1,500 per annum.

Contingencies Rs. 1,000 per annum
by . . E
Labour, Feed of Cattle and contingencies @ Rs. 2,500
per annum.

Replace Travelling Allowanee Rs. 1,000 per annum by Travelling Allow-
ance Rs. 500 per annum.
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NON-RECURRING.
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Re.
Laying out and fencing .. . . . . .o 3,500
Field laboratory and office .. .e . . .. . 2,500
Quarters for Horticultural Officer .. . .. . .e 3,000
Quarters for malis, peons and coolies . . . 2,400
Bullocks shed .. . e . . 1,000
Bullocks, 4 pairs. .. . . . . 1,000
Implements and apparatus ., e . . . 750
Total .. 14,150
RECURRING.
—— First Second Third Fourth Fifth
year. ve:r year. year. year.
Horticultural Officer 3,000 3,240 3,480 3,720 3,960
Field Assistant .. . 600 630 660 690 720
Clerk L e .. 360 . 360 360 360 360
House rent for Clerk and
Field Asaistant . 200 200 200 200 200
1 Peonon Rs. 13-0-0 per
mensem .. .. 156 156 156 156 156
4 Malis on Rs. 15-0-0 per
mensem .e 720 720 720 720 720
Feed of Cattle . 2,600 2,500 2,500 2,500 2,500
Contingencies .
Travelling allowance . 500 500 500 500 500
Total .. 8,036 8,306 8,576 |« 8,846 9,116
| v —
Ra. 42,880

United Provinces Schemes.

Two schemes were for consideration. One for the Kumaun Hills and the
other for the plains of the United Frovinces.
Mr. Mehta stressed the great extent and the importance of fruit growing in
the United Provinces ; the facilities for developing the industry and the keenly
felt want of scientific advice and assistance among the large number of frait
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growers. He laifl a .g'ood deal of stress on the importance of the Hills scheme,
but after ‘dxscussmn it was decided for the present to recommend only the pldins
scheme with the following alterations :—

Page 12, ¥rom the pon-recurring expenditure,

Omit—

' Rs,
Land .o . .e «0 20,000
Buildings, packing shed, store room and office room .. 2,000
Malis quarters . v v e 2,000
Roads .. . . . . 3,000
Fencing .. .. o . .o 4,000
Masonry watet channels . . ... 3,500
One tube well. . . . . .» 8,000

The scheme as recommended for econsideration by the A(ii'isory Board will there-
fore: cost as follows :—

Now-recurring—
Rs.
One fube well .. o e .. 8,000
Cost of digging holes for {rees .. . . 300
Manure .. . ‘e e ‘ .. 2,500
Cost .of trees .. . . .. 3,000
Implements e .. . .. 500
Cattle .. .. . .. e .. 400
Total non-recurring .. 14,700
Recurring—

This was left unaltered, .
. Mr. Mehta_stressed the importanece of the Hills scheme and he urged that
if he could be given a sum of Rs, 4,640 he would be satisfied ; but it was decided
that. the Hills scheme should be sent back to be revised, and put up again.

. Punjab Scheme,

Mr. Milne explained that in the mango growing districts of Hoshiarpur,
Gurdaspur, ete., there is such a glut of fruits that they do not fetch even 8
‘annas a maund and thousands of maunds of fruits were mever picked which
eould be preserved and sold as useful food to people.

Similarly that in the orchards of the Kulu Valley thousands of maunds of
good fruits went to waste every year which could be preserved in some form or
other and sold at prices much below those at which imported fruits are sold at.

Similarly that there was great scope for helping both growers and eonsumers
by the tinning of peas, manufacture of tomato sance, ete. People were already
showing a great desire to start work in these directions and were asking for



378
guidance. What was needed was some investigation into the possibilities of
these lines of work and give the people a start. The scheme was a very modes:

one and the potential benefits to the growers were very great. He hoped the
Committee would give the required assistance.

In reply to an objection raised by Mr. Mehta that the scheme was purely
an industrial one Mr. Milne said that there was a general demand for informa-
" tion of the sort which the officer proposed in the scheme would ‘be able to give
after local investigation. ‘They quoted s number of people coming to start this
industry and they were asking them to lead the way by giving instruetion. They
1had a man who Ind spent two years i California studying this subject and he
would be placed under the guidance of the Fruit Specialist who had several years
experience in this line in California. The object of the schemie was to adapt
modern methods of fruit preservation to the conditions of the fruit growing
area in the Punjab.

After econsiderable discussion it was decided to recommend the scheme for a
period of two years in the first instance.

Assam Scheme.

The Committee felt it was unable to deal satisfactorily with -the scheme in
the absence of an Assam representative who could furnish information.
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APPENDIX XXXIIT

Sussecr No. 27.

REPORT OF THE SUB-COMMITTEE ON THE SCHEME FOR EXPERI.
MENTAL WORK ON EVOLUTION OF MACHINERY FOR THRESH.
ING AND CLEANING WHEAT IN THE PUNJAB.

Attention is invited to the attached note (Enclosure and Annexures I-IV)
circulated to the members of the Sub-Committee appointed to consider the above
scheme. The proceedings of the Sub-Committee will be found in Annexure V.

The recommendations of the Committee are now for the eonsideration of
the Advisory Board.

M. S. A. HYDARI,

* Secretarp
The 28th January 1932.

ENCLOSURE.

Jcheme for Exzperimental Work on the evolution of machinery for threshing and
cleaning wheat in the Punjab. (Appendiz 1.) .

N At its meeting held in June 1931, the Advisory Board decided (Annexure 1I)
that a Committee should be appuinted to examine and report on the scheme for
"experimental work on the evolution gof machinery for threshing and cleaning
wheat submitted by the Government of the Punjab. The selection of the per-
sonnel of the Committee was left to the Chairman. During the discussion in
the Advisory Board it was emphasized that this problem arose in all the wheat
. growing provinces but that conditions differ and that therefore the question
should be approached from an all-India basis.

2. The Chairman has aceordingly appointed the undermentioned Committeo
for this purpose :— v

1. Diwan Bahadur Sir T. V1JAYARAGHAVACHARYA, Chairman, Ex—oﬁicio;

2. Mr. B. C. Burrt, Agricultural Expert, Imperial Council of Agricultural
Research.

3. Mr. F. J. PLYMEN.
4. Mr. D. MILNE.

5. Mr. G. 8. HENDERSON,
6. Mr. Mirier BrowNLiE, Agricultural Engineer to Government, Punjab.
Mr. M. S. A. Hypael, Secretary, Ez-officio.

The United Provinces Government have also been invited to send a represcnli-
- tive.
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3. The Committee will meet during the next session of the Advisory Board
on an afternoon which will be fixed later to meet the convenience of members
between the 25th and 27th January 1932.

4. The papers (Annexure I) circulated to the Advisory Board in June 1931
in connection with the Punjab Scheme as also an extract (Annexure II) from
the Proceedings of the Advisory Board held in June 1931 and a note (Annexure
III) by Mr. J. C. Reed are attached.

T, VIJAYARAGHAVACHARYA:

Secretary.
The 31st December 1931,

ANNEXURE L

Scheme for experimental work on the evolution of machinery for threshing and
dleaning wheat (cost Rs. 1,21,800).

1. The process of threshing and cleaning wheat in India ie a very long
and laborious one, severe on both man and animal since it falls at the hottest
and busiest season of the year. For generations the work has been accomplish-
ed by the tedious process of trampling by bullocks. The work is often inter-
fered with by circumstances, particularly climatie which are beyond the control
of the zamindar ; circumstances which may and often are the cause of heavy
damage to the erop. The work of threshing is generally delayed as the zamindar
{a then busy sowing his cotton and other Kharif erops. Also the cleaning of thy

grain may be held up due to the sbsence of wind while the threshed grain may,

perhaps, lie at the merey of the weather for days and even weeks at a time when
thunder-storms accompanied by rain are. not an uncommon fea.ture of the season,

2. It will thus be readily understood that if any means can be found of
threshing and oleaning the erop more speedily and economically than at present
such would be of untold value to the cultivators of the country.

3. The Punjab Agrienltural Department have been conducting experiments
with wheat threshing machinery since about the year 1907. During this time
about ten machines have been tried, but for one reason or another none has been
found satisfactory. The appended note will give an idea of the work that has
been done and the results obtained. The Agricultural Engineer to Government,
Punjab, is of opinion that modifications to existing machines will not satisfy
requirements and that an entirely new design ig Recessary. He considers that
progress only can be made if an experienced designer is available to. work on
the problem gnd suggests that the following staff should be reeruited for a
period of five years :—

One Executive Engineer (Impiements).
One Draftsman,
One Clerk.
Two peons.
Detaﬂs of the expenditure mvolved each year are attached.

" 4, As threshing and winnowing problems are very important mot alone to
the Purjab but to all India the Research Council might be asked to contribute
a grant towards their solution. A eheap winnower suitable for separating grain

and bhusa and for giving a rough cleaning to the grain is also a machine for;

L1ICAR Y
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whick there tindoubtedly would be a large demand if one werse available. It is,
therefore, proposed that this problem ghould be studied smultaneously with the
larger one of threshing. A brief note of the work already done in this direction
is also appended.

Details of expenditure referred to in paragraph 3.

—_— st yean | 2ndyear. | 3rd year. | 4th year. | 5thyear,
_ Rs. Ra. Re. Rs. Rs.
Engineer— :
Rs. 1,100—100—1,500 .. 13,200 14,400, 15,600 16,800 18,000
£ £ £ £ £
Plus £ 30.Overseas pay ... |. 360 360 360 360 360
' Ra. §: Ra. Ra. Ras. Ras.
Draftsman—Rs. 250 per
mensem .. .' 3,000 |- 3,000 8,000 | 8,000 3,000

Clerk—Ra 50 per mensam 600 600 600 600 600
"Peons—Rs. 15 per mensem :
{including, compensa.toty -

sllowance) . .. 860 360 360 360 360
. ‘Rs. 17,160 | 18,360 | 19,560 | 20760 | 21,960
Total: . : .

£360 £360 £360 £360 £360

Tota.l for b years = Rs. 97,800.
Plus £ lBOOorRs 24,000,

Note-on wheat threshing experiments conducted at Lyallpur.

In the year 1907 the Punjab Agricultural Department started expenmental
work ofr wheat threshing by means of machinery. Since then many threshers
have been tried but so £ar for one reason or another none have been found enmely
sutcessful.

The threshers tmed ean: be divided into four types, vie. :—
{1) Siinple: dram tlireshers which only extract the grain from the ears.

(2) 'Threshers cohtaining drum and shakers only. These besides thresh-
ing, partially sepmate the grain from the straw.
(3) Simple ﬁmshmg threshers which thresh, sepamte the straw from.
the grain and roughly clean the grain,
' (4) Threshers which separate the grain from the straw, elean the grain
and also make the straw into bhusa.
Of all these types the latter alone completely fulfils the requirements of the
gamindar.
Below is glven a summary of the observations and deductions made on the
work. of the various threshers tried at the Lyallpur farm elassifying them under
the heads given above.

Of the first type-~simple drtim threshers—four machines bave been tne(l Iz
in ‘one of these the &rum beab upwards, in the bther Three it beat downwardss
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YThost beating downwards proved more suceessful as théy effected a eertain
emount of separation of grain and straw ; the grain falling out through the
bars of the concave while the straw paued out behind the drum. The upward,
beatmg machine effected no nepmtwn at all, the grain and straw being thrown
in one heap behind the machine.

Although the ‘¢ downward-beating ** machines proved more suitable than
the “ upward-beating ’’ type neither wers found useful or ecomomical as the
bulk of the work remained to be done, e.g., cleaning of .the grain and bhusa-
making—after the crop had been dealt with by the machine. It was, therefore,
considered that they in no way lesscned the labour required, or reduced the
cost of threshing.

All the machines tried were worked by a bullock gear.

Two machines of the eecond type have been tried, i.c., machines fitted with a
drum and shakers. One of these had feeding rollers the other not, Both threshed
the crop successfully and effected a certain amount of separation of grain and
straw—but very little more than the down beating single drum (first type) as
most of the fine straw fell through the shakers and was mixed up with the grain.
Neither of these machines was considered fo be either ecomomical or useful.
Both were power-driven machines. ,

The next type tried, vis., the simple finishing thresher containing drnm,
shakers and one cleaning outfit were more successful. They threshed the erop,
separated a proportion of the straw from the grain and ecleaned the grain
fairly well but did not make bkusa. Two of these machines were tried ; one
with & ‘¢ peg-type *’ of drum and the other with a ‘‘ rubbing type . Both
threshed equally well ; there being little differenee in the pereentage of grain
broken. But the output was too low for them to be economieal, and the grain
required a final cleaning. The output of one was 6 maunds per hour and the
other 8 maunds per hour. The low output of both these machines was due
chiefly to most of the straw being badly brokem up by the threshing drum.
This broken straw passed through the shakers and caused chocking at the
entrance to the caving riddle. Certain structural alterations were made in
them in the hope of overcoming the defects but with little sueeess and they were
given np. Both machines were power driven.

The fourth type, the complete finishing thresher, threshed the crop, separated
the straw from the grain, gave the grain a final cleaning and alse made the straw
into bhusa. Two of this type were tried. Their working has been deseribed by
Mr. W. Roberts, in the Agrieultural Journal of India, volume X, Part Il
July, 1915. The output of the 30 in. wide machine was 4.62 mannds per hour
while the output of the 48 in. machine was 12.74 maunds per hour. Ths quality
of the bhusa produced was deseribed as good. From 2 to 5 per cent. of the
grain was damaged. These were largé machines and a certain amount of diffi-
culty was experiensed in moving them sbout from plice to place. Both were
driven by a Portable Steam Engine. No costs of threshing were worked ont at
the time but we mow know from the figures of eutput obtained that they were
uneeonomical.

Our experxenee hasg shown that the problem of threshing wheat by mnchmery
in the Punjab is very difficult to what it usually is elsewhere. The Punjab has a
wery dry and bot climate at the harvesting season. The dry hot atmosphere eauses
the straw fo become very brittle, 'When this brittle straw is fed fnto any thresher
fully 80 or 90 per cent. of it if broken up into fine pieces. This broken straw her
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b;en the dhief obstacle in the way of obtaining a satisfactory oulput as it has als
spays caused considerable, choking with consequent delays and low output of all the
ﬁmshmg threshers yet tried. The problem now is to find & thresher which will

‘overcome thls diffieulty and at the same time fulfil the following five requires
‘ments :—

(1) Thresh the grain satxsfaetonly without breaking too large a per-
centage. “

(2) Separate the grain from the straw.
~..:{3) Give-the grain a final eleaning.

(4) Make the straw into bhusa.

(5) Give an ecom)mjcal output.

The estimated cost of threshing wheat at Lyallpur by bullocks and cleaning
by hand is annas 9 per maund. If & machine could be obtained whick would
_thresh at the same rate or even & little higher it would probably mean a great
"saving to zamindars as it would enable them to get the erop off the ground mueclt
‘eatlier thard théy do at present and thus save it from damage by storms, ete.,
and leave them more time to prepare the land and sow their kharif crops.

.. The! gdneral opinion here is that the kind of thresher required is the fourth
-type, #€4 2 machine which- performs threshing, cleaning and bhuse-makmg all e
-one operation. - Accepting this view the next point to be decided is the kind oi
.maghine:likely to be most successful as there are two types of ‘¢ finishing
threshers 2!, already on the market, viz.:—

(1) ‘Theé type tried at Lyallpur from 1911 to 1015 which performs the
GO thiréshing dnd’ bhuaaamakmg in the first drum, then the separation
of the gram and bhusa and finally eleaning of the grain.

(2) The Enghsh standard type wherein tkreshing alone is done in the first
dmm and bhusa-making in another drum after the grain has been
"extracted from the straw.

The ;fsults of the first type are that it damagts more grain, nnd for the
“same .size ‘of machine gives a lower output than the second type.

" W are, therefore, left with a choice of the second type unless an entirely
new *maebine can be, designed.

Eunhmon o)" @ winmowing. machine suitable for separating grain from bhusa.

The' evoldtion of a winnower. suitable for separating bhusa from grain and
“fof cleaning the grmns is of considetable importance to all India and the demand
“for suéh a winnower is certain to be large if a suitable machine is forthecoming.
‘The ordinary type of winnowet now in use at our farms is only suitable for
giving a final eleaniﬁv to grain,

Mueh expenmental work has aiready been done at Lyallpur on the evolu-
tlon of such a speeial purpose winnower. A machine contammg s fan, and very
large riddles has been,constructed—chiefly from wood—and given a good trial.

- Tt gave an output of 10 mannds per hour (cleaned grain) when worked by
two men but the wood frame did not stand the intense heat prevailing here at
harvesting time, and the machine guickly broke up.

The Agncultural Engineer then constructed -another machine mainly with
‘steel but this was found too. heayy for one man bo turn, . so furthex experimental
wark 1s m progress. o
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The problem is not a véry difficult one and if solved would beé of ditold
* ¥alue o zamindars as it would enable them to elean their wheat quickly and
‘render them more independent of the vagaries of the wind and weather. Such

8 machine would ‘also enable them to clean their grain much better than they can
do at present.

ANNEXURE IIL

*
EXTRACT FROM PROCEEDINGS OF THE MEETING OF THE Apvisory Bosrp or THEB

ImPERIAL COUNCIL OF AGRICULTURAL RFSEARCH HELD AT SiMLA of Monpay,
TED 8TH JUNE 1931,

[ * L]

Susseor No.- 6.

SCHEME FOR EXPERIMENTAL WORK ON THE EVOLUTION OF
‘MACHINERY FOR THRESHING AND CLEANING WHEAT IN THE
PUNJAB (SUBJECT NO. 4 OF THE AGENDA).

) After Mr. Stewart had explained the scheme Dr. Agharkar asked whether
the same obJect could not be achieved by offering rewards instead of by employ-
Jng an expensive Expert for 5 years, Mr. Henderson said that the question dealt
with by ‘this scheme was an. extremely important one ot only for the Punjab
“but also for the Central Provinces and Sind. The last mentioned provinee would
at no distant date become a great wheat producing provinece. He would, however,
set about it in a somewhat different fashion. He would get designers from manu-
facturing countries to ¢ome to India to see conditions and on their return design
suitable machines, He suggested therefore that the Council should interest firms
in the matter. Mr. Milno said that a prize would not be attractive enough for
-firms. -A firm would have to spend Rs. 20,000 or Rs. 30,000 on experiments and
at the end of it would not be sure whether it would get the prize and therefore
the custom. Professor Ganguli said that there was no guarantee that Mr,
Miller Brownlie could now succeed in five years when he had not done so for the
last 20 years. He therefore agreed with Mr. Henderson and suggested that
firms like Messrs. Kirloskar Brothers in this country should first be approached.
In reply to Professor Gangull Mr. Milne said that Mr. Miller Brownlie
the Agricultural Engineer in the Pun_]ab had nof - had sufficient time to
‘devote to this question. It was therefore not ecorrect to say that he had
been eéngaged on it for the last 20 years. The proposul in the scheme was to
engage an Engineer who would be guided by Mr. Miller Brownlie. The latter
had already many inventions to his credit. Mr. Devadhar doubted whether other
provinees like the Central Provinces and Sind would be able to wutilise the
machine which was suitable for Punjab conditions, Mr. Plymen was inelined to
sgree. with Professor Ganguli that firms should be invited {o interest themselves
in the matter. He suggested that the Council should ask firms to tender and
then entrust the work of designing to one firm for a setiled sum of money. He
doubted, however, whether there was very great scope for a threshing machine.
If the ryot msed it how was he going to employ his bullocks. He thought that
the economic aspect should also be considered. On the whole therefore he was
inclined to be against the scheme. If the Punjab had not used their Agricultural
“Engineer as the Principal of the Agricaltural College he wounld probably have
‘hed -more:time for agricultural engineering. Mr. Sethi said that it would not
‘be enough to design one inachine. “There should be two—one bullock driven and
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the other power diiven. Mr. Henderson said that théf was & very good point.
There were a laige number of threshing mathines, e.g., for barley in India but
hey were very big and they were not suited for wheat. Wlat they required was
fomething which the small man eohld use.  Mr. Main gave general support tor
he scheme but demurred to what hdd been proposed, namely, that an Executive
Ingineer should work under Mr. Miller Brownlic. What they wanted was a
Specialist. Mr, Stewart explained that during the last 20 years Punjah had tried
ome 10 threshing winnowing machines. But they had been unable to devote
heir full attention to the problem. They had ideas as to what such & machine
hould be but they hed been unable s yet to put them inlo practice. Mr, Reed
aid that a firm like .Agricultural General Engineers might be willing to send
v designer if they could be given a guarantee of purchase for say five years. Other-
vise it would not pay them for if they brought out a successful design and
»alented it another firm could with a small variation take out another patent and
hus deprive the original designer of the fruits of his work. Mr. MaeGregor
isked why a period of 5 years had been piit to the scheme. Why, for example,
ould the designing not be over in 3 years or 2] ¥ Mr. Hewlett referring to
{r. Plymen’s point about the utilisation of bullocks said that they should set
bout getting a good winnowing machine and leave threshing to be done by bul-
scks. The Chairman at this stage put the various proposals made in the eourse
? discussion to the vote. Those about recommending the Punjab scheme as it .
tood about awarding a prize and inviting & firm or firms to design a mlachine
rere vejected in favour of the proposal to appoint & Committce which should
xamine and report on the scheme. The selection of the personnel of th¢ com-
iittee was left to the Chairman.

ANNEXURE IIf.

'themie. for experimental work on the evolution of machinery for threshing and
cleaning wheat in the Punjab.

Might T suggest that the following proposal in broad outlines be put before
12 Sub-Cominittee that you have appointed to decide whether the Punjab scheme
@ adopted. The proposal vefers to the 3rd alternative put before the meeting
esterday, mamely,. utilisation of the nanufacturers of agricultural machidery.
i is obvionsly undesirable that the Government of India should in say way
sow preference for any one manufdeturer and for that matter, on a point of
ficiency, for the manufacturers of dny one country and therefore in place of
y suggestion at yesterday’s meeting to mpproach the Agrisultural and General
ngineers Co. exclusively. I would suggest that the Imperial Couneil of Agri-
dtaral Research on behalf of the Government of India approach the Trade
ommiissioners of the Unifed Kingdom and the U. 8. A. in addition to any firms
| Tndia manufacturing this type of machinery the two leading ecountries in the
anufacture of agricultnral machivery and advise these officials to the effect that
i@ Government of India wish to fnvite one or two firms from each eountiry to
sign & uitable threshing and winmowing machine for wheat inder Indian con-
tions. {Suggest not more than two firms from each country to prevent scheme
scoming cumbersome.) ,

The. £ollowing would be the conditions suggested i— :
. 1. The manufactnrere would agree to send out an expert desxgner w_iu:in
... .months %o Study the practical requirements of the Imperial Couneil of
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Agricultural Research wnder. their nomineces in'the Punjab, Umted ‘Provinces and
Central Provincea.

2. The manufacturer would agree that the basis of any designs made and sub-
‘mitted must besides fulfilling the pramcal requirements of the Council’s nominees
also be of a nature whereby the price when manufactured on a large scale will
fall within the limits imposed by the Council of Agricultural Research. The
Government of India would agree to examine the designs submitted and select one
only and then only if it fulfills the practical requircinents, ete., of the Govern-
ment’s nominees. The Gavernnent of India’s deecision being final as to whether
a design is suitable or not. :

. The Government of India would agree that the design selected whether fol
lowed by similar design from other manufacturers will for g period of........
years recommend exclusively this form of Thresher and Winnower for use of the
cultivators in India where machinery is required.

The Government of India would agree that during the first three years that
this machine is marketed they would subsidize the successful designer on a basis
to be subsequently agreed up to Rs. ........ {Such figure to be say one half
or three quarters of the sum requested by the Punjab Government, thxs of
eourse to be decided by the Governing Body of tha Couneil)

During the first three years the machine is manufactured and marketed in
India.

The -question of the form in which the subsidy is paid and the amount re-
quires further comsideration but it should be in a manner to allow the initial price
of the machine to be as low as possible in fact it should aim at assisting the firm
in selling from the outset at mass production prices because normally the price
charged would be on the actual cost of production for the sales estimated during
the first year and such would be far higher than a wmase produeuon price based
on & steady demand of fair proportions.

By such a subsidy the Imperial Council of Agricaltural Research would ob*
tain a machime on the market at a lower price initially and thus give its use &
chance to develop and the manafacturer would whem sales had- developed be able
te supply at an econemic price umsubsidized.

In the Punjab scheme even though after 5 years a satisfactory machine is
evolved the manufacturing problem at a Jow price has still to be solved whereas
the abave would have a. fair chance of solving both problems at a less cost to the
Government of India than the solving of only one.

-J. C. REED.

ANNEXTRE Iv. ‘
. Note by Mr. Wynne Sayer on ezperiments with threshmg machinery at Pusa:

The thmshmg problem in the wheat tracts of India has received eonsiderable
attention in the Agricultural Seetion at Pusa and this note aims at giving ax
" aecount of the work that has been done and the present posmon of the pro-
blem.

Intbemmnwhem;gwwmgmofh&a,thnshmgnpwfamdbyhﬂb&h
which tread out the grain from the heads and the graim is winnowed from
the chaff and straw by fanning wer the use of rough wisnewers or even by
throwing the mass into the air in the west wind for separation. | Examination of;
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the pile of wheat sheaves, when the bullocks bave finished their trampling, shows
that the operation of actuaf threshing the grain out from the head is neither well
por thoroughly done and compared with the subsequent operations of cleaning
fmd wi:nowing by far the largest proportion of grain is lost in the actual tread-
ing ou ‘

It is thus evident that the chicf need of the small wheat grower is an effi-
cien{ machine for knocking out the grain from the head and if this can Ye done
propgrly the subsequent operations are well within his compass.

His finaneial position, however, precludes any large expenditure on.machi-
nery and the sine qua mon in the rural tracts is that a machine must be simple
to work. If it is intricate it is constantly either idle owing to breakages or
working most inefficiently owing to faulty adjustment. We are, therefore, uble
to stipulate for the following essentials,

I The Thresher must thresh out the grain from the ear efficiently and with-
out breakage beyond the minimum. It ean only perform any subscquent opera-
tions, if they can be linked with the actual {hreshing, with the minimum of cost,
machinery, snd weight,

IL It must be portable, light, and easy to work and adjust.

IIT. Xt must be eheaj) and built of some material which will last and not
warp in heat. ’ B

TV. It must make bhusa, as the dual operation of the bullocks while thresh-
ing, is to make bhusa from the straw by constant treading, bhusa being straw
thoroughly smashed and cut into small pieces,

V. The prime mover must be cheap, easy to work and eapable of moving the
outfit from place to place.

All the standard threshers available in India are only suitable for large
farms and planters’ estates. They turn out elean grain and long straw and are
nothing but the application of home designs to the eonditions in India where
snitable. They do-not help us in any way in regard to the main threshing pro-
blem in India, as they are far too expensive, heavy and complicated for the ordi-
nary small wheat grower of some 10 acres or so.

We have three of this type at Pusa :—

(1) Marshalls’ Class A 4-6 drum with self feeder—sheaf and straw ele-
‘vator.

(2) “Case” 20 X 28 light weight all steel thresher fitted with straw
blower. :

(3) “Consul” Ransomes 27-ff. drum with straw chopping spparatus.

Comparison of their work, cost and general upkeep compared with the detual
work done by bullock threshing has enabled ts to supply the following specifica-
tion to all makers of threshing machinery for India.

Tt is required to design and introduce a suitable threshing outfit which will
be simple self-contained and cheap for a cultivator growing 8—10 acres of wheat—
the machine to thresh the kernels out of the heads, deliver the straw in one lot and
cavings chaff and grain in another. The eavings chaff and grain to be winnowed
separately by a winnower or in the usual way and the long straw te be subse-
quently trodden. into bhusa by bullocks,
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In connection with this problem Mr. Henderson in 1923 desxgned and brought
out from England an all stet.l tbresher of which the following are the specxﬁca-
tions.

Machine.—~Portable on. 4 wheels.
Frame—2}-ft. X 23-ft. )X 38-in. Ms. Angles.
Sides.—Sheet steel.
Weight.—25-30-cwt.
Height.—5-ft, — 43-in.
' Drum.—3 ft. fitted with beater plates,
Drum speed.—1000 R. P. M.:
Concave—Not adjustable,
Shakers—3 all stepl
Power—6 HP. Oil Engme.
Output~About 15-maunds wheat per hour,
This machine was tried at Lyallpur in 1922. The report of its working is
attached. N ,
o Lyallpur, Trials, 26th Ociober 1922;’: .

Henderson Thresher,

Total weight of grain threshed 54 Mds, and 19 Srs,
(a) Unthreshed- (rccoverable)—Z Mds, and 10 Srs. (4.10 per cent. ot whole}.
(b) Broken gram (unrccoverable) 1 Md. (1.8 per ecent, of whole), .

Time of threshing 5 hours apd 53 minutes=—9 Mds. per hour. (Prevmns' '
letter stated 30 Mds. of wheat were threshed in‘ 45 minutes roughly 20 Mds,* per
hour). ;

(73 gallons kerosene,
Austin Tractor as prime mover, 1 gallons petrol.
% gallon Mobile oil. -
_ Sample of threshed. grain was sent down to Pusa, Mr. Millingan (Agricul-
tural Adviser) wrote that he regarded it as on the whole the best sample of wheat

threshed by a power machine in India he had yet seen, the breakage being re-
markably little.

In the report furnished on the Lyallpur trials various alterations ‘were sug-
gested mcludmg fitting of move wire riddle of i-inch mesh below shakers (this
has been done in the Peasant ‘thresher) and to redesign the machine so as to
alter the direction of feed and make the concave adjustable, as according to
Punjab report machine would never be a success owing to high amount of break-i
age.

" To this Mx. Henderson did’ not  agTee and tlus opinion was not upheld by the
conference cf threshmg machine” experty who saw the maching _working m 1929
and whoss recommendations are included in" thé ‘conferénce report.~

LUCAR . L ug
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. At Pusa it has worked very satisfactorily and has proved most useful in
dealmg with the large number of small experimental wheat plots requiring to be:
threshed separately—its extreme simplicity making it possible to clean it in &
few minutes.

Silage cutters have also been tried between 1923-1926 for threshing and
making bbusa. "But in all eases the experiments proved unsatisfactory. Much
wheat was damaged and there was grave risk of fire in the bhusa blower. (We
actually had one serious fire from this cause) The experiments were finally .
abandoned.

In 1929 in accordance with the policy of getting manufacturers to see the
actual conditions for themselves Mr. Sayer held a conference of representatives
of various firms interested 'in the manufactures of threshers during the threshing
season at Pusa. The four threshers at Pusa were run and their work. tested and
criticised.

At the end of the testing run a meeting was held and the whole problem
fully discussed.

The conference was attended-by Messrs. Dalgarno and Lawson of Marshalls ;
Gainshorough—Marshalls ; Messrs: Lingel- and Girling—Case threshers ; Mesars.
Sitwell and Hanahan—Ransomges.

Mr. Sayer said the threshing problem in India had been attacked upside down.
Large " xiiodern thresliers suitable for biz Farms and Planters’ Estates had been
supplied and were working successfully mostly on oats, but this was not the real
Indian problem. At present it was impossible to get a small cheap light movahle
tiresher of simple design which would primarily thresh. This being the work
chiefly required. The ryot could do all subsequent operations himself with fair
effieiency. All firms interested in India as a potential market for threshers had
got to-redlise that- this was what the real demand was for and to deal with that
demand they had got to start from the beginning, Merely taking out everything
but the drum from a modern thresher would not serve the purpose what was re-
quired was first absolute simplicity, that is, & machine which could take the grain
out of the ear thoroughly and: to accomplish that would be-to get things started, '
Mr. Dalgarno displayed a photo of a new all iron thresher which his firm had -
just brought out absolutely simple .in design, which was now at Jublulpore
Mr. Sayer pointed out that both an sutomatic feed and an elevator were on-
nceessary. Mr. Lingel said the bottom blast and the ball bearings could alse be
dispensed with——stripped of all this could the Thresher be done for under
Rs. 1,500.* If so then & start could be made.

--Ag vegards the porfable power unit the general idea favoured an oil engine .
of. some 12—15 HP.

. Mr. Sayer, however, urged that with a thresher, as simple as the one designed, -
a bullock power unit eould work if a heavy fly wheel was fitted to keep it regular.

. The question of the lightening of the fly wheel for transport had already been
overeome. Mr, Dalgarno promised. to experiment. Mr. Lingel stated that so
lotig as 5 per cent. was faken off clean wheat for imparities nothing would be
ga’xped bx power threshing and this practiee must be stopped first.

The final sense of the meeting was that the problem as realised had to be

atfacked from the beo'mnmg and -that the thresher designed by Mr. Henderson
represented the working miniraum.

“N .B—This refers to 1928 erisis.
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The question of the power unit had to be gone into and it was useless to have
8 cheap turesher and an expensive power unit. The manufacturers_ prpnused to
éxperiment on this basis.

It was generally suggested that the following alterations be made to- the
Henderson thresher—

(s) Bullock gear to be nttached and worked.

(#) Concave to be in 3 pieces and led further round.
(iii) Beaters to be given a guide to avoid grain breaking,
(#v) Shakers to be placed in eccentrice to the ends:

{v) Riddle to be fitted below.

The possibilities of a erude oil tractor and its greatly cheapened. ha.u"_la,gejand
running costs are now being tested and the possibilities of a. prime mover: of, this,
order are being worked out,

As a resnlt of the consideration of the recommendations arrived at by the
manufacturers’ conference referred to above the line of investigation was slightly
altered in 1930 and in 1931 a small ¢ Peasant’ type thresher was brought out for
trial by Mr, Sayer.

This is the first attempt at mass production and earries with it the essential
points of cheapness and light weight., The machine weighs 143 Mds. and costs.
£40 ; it consists of a steel frame of rigid construction on which is mounted the
threshing drum (18X18) and concave. The driving pulley - 63-in.X4-in. is.-
aecurely keyed to the drum spindle but can be changed to either side as wished.

The threshing drum is of the open type provided with 6 rows of steel pegs'of-
special form all seeurely mounted on a strong spindle running on ball bearings.
The concave is adjustable and of cast iron with 4 rows of pegs. This is fitted
against the drum and fastens when set by two belts. The machine is equipped
with wooden shakers and a caving riddle. It is mounted on 4 cast iron wheels
with a front axle for turning and a pole for haulage.

It is designed to be driven by a small 2—3 HP. Engine, the drum being:
rated at 1000 RPM.

The machine was tried in 1931 at end of the season. It was driven by a
Fordson tractor. This power proved too high for the machine and the wood -
frame of the riddle was shaken to pieces, preventing the completion of the trial.
What work was done was quite good.

It is being tested with a bullock gear this coming season and the whole out-
fit will make short excursions to villages to work under realistic conditions. The .
bullock gear is to be arranged so that it will be possible for the bullocks to fread
out the bhusa while driving the thresher. By this means it is hoped that the
two problems of transport and bhusa making will be dealt with satisfactorily.

The eapasity of the machine is some 4-5 maunds per hour.

It is intended to invite manufacturers to see further developments tbis yeu{
and to make any new suggestions or alterations regarding design.
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ANNEXURE V.

Proceedmgs of the Sub-Committee for examining and reporting on the scheme
for experimental work on the evolution of machinery for threshing and
;- cleaning wheat submitted by the Government of the Punjab.

This Sub-Committee met on the 27th January 1932 at 3 p. Th«. follow-
fng members were present :—

1. Diwan Bahadur Sir T. Vijayaraghavacharya. Chairman.
2. Mr. D. Milne. -

3. Mr. F. J. Plymen.

4. Mr, D. R. Sethi

5. Mr. Miller Brownlie, Agricultural Engincer, Punjab.

6. Mr. Low, Deputy Director of Agriculture, Cawnpore.

The Chairman after referring to the relevant papers regarding the discussion
.on the subject during the Jume, 1931 meeting of the Advisory Board asked
Mr. Milne to open the discussion.

., - Mr. Milne referred to one of the sunggestions put forward at the June, 1931
‘meeting of the Advisory Board—that of tackling the problem ‘by offering a re-
ward for a suitable design—and pointed out the impracticability of such a course
being- adopted.” In support of his contention he instanced the case of an En-
-gineer in the Punjab who had just brought out an entirely new design of a
Pérsian Wheel but had not competed for the Sir Maynard-Ganga Ram Prize
offered by the Punjab Government for such a wheel for the reason that the models
for the new wheel had cost the designer as much as the prize was worth and he
did not want to run the risk of the prize and his design also.

" The Chairman referred to Mr. Reed’s note (Annexure III) submitted to the
"Advisory Board at its June, 1931 mceting wherein he had stated that the best
- way of tackling the problem was by inviting the threshing machinery manufae-
turers- in India, England, and America to send out designers to study the pro-
. blems -inyolved- with & promise either of & monopoly for a definite period or a
- guarantee-for the purchase of a definite number of machines to the successful
firm. Monopolies were apt to be questioned and it was also not possible to give
any guarantee regarding the purchase of a definite number of machines in the
absence of a. definite demand.  He, Liowever, thought that firms, perhaps, were
‘in. a better position to design a suitable machine than anybody else.

Mr. Low said that his enquiries, from the manufacturers, while on leave in
England had elicited the fact that firms would be willing to design a sunitable
- ‘machine, provxded the purchase of at least ten such machines was guaranteed.

Mr. Plymen was of the opinion that it would eonsiderably simplify the pro-
bléms involved if all the maclines possessed by the provincial Departments were
tried in oné eentral place under a competent Agricultural Engineer, their defects
stidied and then designers invited to study the problems involved.

. Mr, Seth1 explained the views of Mr. Henderson who had done a good deal
of work in this connection. Briefly Mr. Hendersou considered that the scheme
under consideration was not the right way to go about the subject. The best
method was by inviting firms to send ont designers for studying the problems
involved ; the Impema.l Councl.l of Agrlcultural Research nndertakmg to pay
théir expenses N
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Mr. Sethi was of opinion that as there was, and would not he for a consider-
ble time to come, any demand for an expensive set of machinery the questton of
iow to tackle the problem of designing did not arise and should not be considered.
IIF._ Plymen agreed with Mr, Sethi’s view and expressed his doubts ahout the
tility of such expensive machinery which aimed at eliminating the bullock ex-
ept possibly in the irrigated trazts of wheat growing areas. Mr. Sethi was of
pinion that a suitable Bhusa winnowing nachine hud a far better chance of be-
ng adopted by the cultivators than a threshing oulfit which even if small, was
ound to be beyond the reach of the average cultivator in the wheat belt. Mr.
’lymen while agreeing to this suggestion was of opinion that unless it was cheap
nd efficient it had no chance. Aund as regards threshing machines they were
wound to be expensive and thercfore out of the question as there was no demand
or these. Mr. Milne agreed that a suitable winnower was the more urgent
equirement but was of opiuion that both threshing and winnowing problems
oust be studied together. What was required was an expert who would tackle
woth problems at the same time. The Chairman asked Mr. Brownlie to state
vhat would be the probable cost of a suitable small threshing set. Mr. Brownlie
eplied that it was not possible to give definite figures but he was of opinion that
+ small thresher produced on mass production basis without the bhusa attachiment,
he winnower, and the prime mover could not be marketed at less than Rs. 1,000.
\n efficient winnower using builock power would cost not less than Rs. 500 and
\ suitable bullock gear to work this winnower an additional Rs. 200. Mr. Brownlie
‘urther stated that all the existing weslern designs of threshers and winnowers
vere absolutely useless for Indian conditions and it was essential that machinery
uited to Indian eonditions should be designed and this could only be done by
iaving a qualified enginecer eupable ‘of tackling the problems involved. Mr.
Jilne agreed with this view. ’ .

Messrs, Plymen, Sethi and Low agreed that there was no demand for thresh-
ng machinery at present in India. Mr. Milne was of opinion that a suituble
vinpuwing machine was more urgent than a combined threshing outfit while Mr.
Srownlie stated that given a suitable machine there would be a reasonable denand
‘or threshers in the Punjab,

It was unanimously decided that the Imperial Council of Agricultural
Research should be requested to advertise in India, Europe and America inviting
irms of standing to send out qualified representatives to study the subjeet on the
ipot and to state what their terms would be for produeing suitable machinery
[n the advertisement it should be made clear that machinery is required for local
.onditions and must be efficient and cheap. The various Trade Commissioners
soncerned should be asked to bring this advertisement o the notice of firms con-
serned and the High Commissioner for India requested to help as far as possible.

. In the meantime it was considered desirable to request provinces as well a:
>usa to furnish full details to the Imperial Council of Agricultural Research on
‘he trials of threshing and winnowing machinery that had been carried out uy

o dale.

3E
L1ICAR—200—13.7-32—GIPS



	070037_0001
	070037_0003
	070037_0004
	070037_0005
	070037_0006
	070037_0007
	070037_0008
	070037_0009
	070037_0010
	070037_0011
	070037_0012
	070037_0013
	070037_0014
	070037_0015
	070037_0016
	070037_0017
	070037_0018
	070037_0019
	070037_0020
	070037_0021
	070037_0022
	070037_0023
	070037_0024
	070037_0025
	070037_0026
	070037_0027
	070037_0028
	070037_0029
	070037_0030
	070037_0031
	070037_0033
	070037_0034
	070037_0035
	070037_0036
	070037_0037
	070037_0038
	070037_0039
	070037_0040
	070037_0041
	070037_0042
	070037_0043
	070037_0044
	070037_0045
	070037_0046
	070037_0047
	070037_0048
	070037_0049
	070037_0050
	070037_0051
	070037_0052
	070037_0053
	070037_0054
	070037_0055
	070037_0056
	070037_0057
	070037_0058
	070037_0059
	070037_0060
	070037_0061
	070037_0062
	070037_0063
	070037_0064
	070037_0065
	070037_0066
	070037_0067
	070037_0068
	070037_0069
	070037_0070
	070037_0071
	070037_0072
	070037_0073
	070037_0074
	070037_0075
	070037_0076
	070037_0077
	070037_0078
	070037_0079
	070037_0080
	070037_0081
	070037_0082
	070037_0083
	070037_0084
	070037_0085
	070037_0086
	070037_0087
	070037_0088
	070037_0089
	070037_0090
	070037_0091
	070037_0092
	070037_0093
	070037_0094
	070037_0095
	070037_0096
	070037_0097
	070037_0098
	070037_0099
	070037_0100
	070037_0101
	070037_0102
	070037_0103
	070037_0104
	070037_0105
	070037_0106
	070037_0107
	070037_0108
	070037_0109
	070037_0110
	070037_0111
	070037_0112
	070037_0113
	070037_0114
	070037_0115
	070037_0116
	070037_0117
	070037_0118
	070037_0119
	070037_0120
	070037_0121
	070037_0122
	070037_0123
	070037_0124
	070037_0125
	070037_0126
	070037_0127
	070037_0128
	070037_0129
	070037_0130
	070037_0131
	070037_0132
	070037_0133
	070037_0134
	070037_0135
	070037_0136
	070037_0137
	070037_0138
	070037_0139
	070037_0140
	070037_0141
	070037_0142
	070037_0143
	070037_0144
	070037_0145
	070037_0146
	070037_0147
	070037_0148
	070037_0149
	070037_0150
	070037_0151
	070037_0152
	070037_0153
	070037_0154
	070037_0155
	070037_0156
	070037_0157
	070037_0158
	070037_0159
	070037_0160
	070037_0161
	070037_0162
	070037_0163
	070037_0164
	070037_0165
	070037_0166
	070037_0167
	070037_0168
	070037_0169
	070037_0170
	070037_0171
	070037_0172
	070037_0173
	070037_0174
	070037_0175
	070037_0176
	070037_0177
	070037_0178
	070037_0179
	070037_0180
	070037_0181
	070037_0182
	070037_0183
	070037_0184
	070037_0185
	070037_0186
	070037_0187
	070037_0188
	070037_0189
	070037_0190
	070037_0191
	070037_0192
	070037_0193
	070037_0194
	070037_0195
	070037_0196
	070037_0197
	070037_0198
	070037_0199
	070037_0200
	070037_0201
	070037_0202
	070037_0203
	070037_0204
	070037_0205
	070037_0206
	070037_0207
	070037_0208
	070037_0209
	070037_0210
	070037_0211
	070037_0212
	070037_0213
	070037_0214
	070037_0215
	070037_0216
	070037_0217
	070037_0218
	070037_0219
	070037_0220
	070037_0221
	070037_0222
	070037_0223
	070037_0224
	070037_0225
	070037_0226
	070037_0227
	070037_0228
	070037_0229
	070037_0230
	070037_0231
	070037_0232
	070037_0233
	070037_0234
	070037_0235
	070037_0236
	070037_0237
	070037_0238
	070037_0239
	070037_0240
	070037_0241
	070037_0242
	070037_0243
	070037_0244
	070037_0245
	070037_0246
	070037_0247
	070037_0248
	070037_0249
	070037_0250
	070037_0251
	070037_0252
	070037_0253
	070037_0256
	070037_0257
	070037_0258
	070037_0259
	070037_0260
	070037_0261
	070037_0262
	070037_0263
	070037_0264
	070037_0265
	070037_0266
	070037_0267
	070037_0268
	070037_0269
	070037_0270
	070037_0271
	070037_0272
	070037_0273
	070037_0274
	070037_0275
	070037_0276
	070037_0277
	070037_0278
	070037_0279
	070037_0280
	070037_0281
	070037_0282
	070037_0283
	070037_0284
	070037_0285
	070037_0286
	070037_0287
	070037_0288
	070037_0289
	070037_0290
	070037_0291
	070037_0292
	070037_0293
	070037_0294
	070037_0295
	070037_0296
	070037_0297
	070037_0298
	070037_0299
	070037_0300
	070037_0301
	070037_0302
	070037_0303
	070037_0304
	070037_0305
	070037_0306
	070037_0307
	070037_0308
	070037_0309
	070037_0310
	070037_0311
	070037_0312
	070037_0313
	070037_0314
	070037_0315
	070037_0316
	070037_0317
	070037_0318
	070037_0319
	070037_0320
	070037_0321
	070037_0322
	070037_0323
	070037_0324
	070037_0325
	070037_0326
	070037_0327
	070037_0328
	070037_0329
	070037_0330
	070037_0331
	070037_0332
	070037_0333
	070037_0334
	070037_0335
	070037_0336
	070037_0337
	070037_0338
	070037_0339
	070037_0340
	070037_0341
	070037_0342
	070037_0343
	070037_0344
	070037_0345
	070037_0346
	070037_0347
	070037_0348
	070037_0349
	070037_0350
	070037_0351
	070037_0352
	070037_0353
	070037_0354
	070037_0355
	070037_0356
	070037_0357
	070037_0358
	070037_0359
	070037_0360
	070037_0361
	070037_0362
	070037_0363
	070037_0364
	070037_0365
	070037_0366
	070037_0367
	070037_0368
	070037_0369
	070037_0370
	070037_0371
	070037_0372
	070037_0373
	070037_0374
	070037_0375
	070037_0376
	070037_0377
	070037_0378
	070037_0379
	070037_0380
	070037_0381
	070037_0382
	070037_0383
	070037_0384
	070037_0385
	070037_0386
	070037_0387
	070037_0388
	070037_0389
	070037_0390
	070037_0391
	070037_0392
	070037_0393
	070037_0394
	070037_0395
	070037_0396
	070037_0397
	070037_0402
	070037_0403

